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Co-Op Mining Company
Annual Report for 1993

Bear Canyon and Trail Canyon Mines

SCOPE

The following document contains information pertaining to Co-Op Mining Companies Bear

Canyon and Trail Canyon Mines. Bear Canyon Mine is an active mine, under current

production. Coal mining production was terminated in 1981 at Trail Canyon Mine and the

mine has undergone extensive reclamation. Trail Canyon Mine remains under the required

bond liability period.

This report was compiled based on the "annual report information sheet" received from the

Division of Oil Gas and Mining(Lgg}).
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ANNUAL REPORT IhI'FORMATION SIIEET

Permittee:

Mine Name:

Mailing Address:

Company Representative:

Resident Agent:

COAL MINING AND RECLAMATION OPERATIONS FOR 1993

Permit Number:

MSHA ID Number:

Date of Initial Permanent
Program Permit:

Date of Permit Renewal:

Quantity of Coal Mined
(tonnage) 1993:

Co-Op Mining Company

Bear Canyon Mine / Trail Canyon Mine

53 West Angelo Avenue
Salt Lake City, Utah 84115

Kimly C. Mangum, P.E., M.E.C.

Mr. Wendell Owen
Co-Op Mining Co.
P.O. Box L245
Huntington, Utah 84528

Bear Canyon Mine - ACT/0151025
Trail Canyon Mine - ACT/01,5102t

Bear Canyon Mine - MSHA #42-W081-0

Bear Canyon Mine - Nov. 1, 1985
Trail Canyon Mine - May 30, 1989

Bear Canyon Mine - May 20, L99t
Trail Canyon Mine - May 30, 1989

459,800 short tons

Updated Mine Sequence Maps arc attached.
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WATER MONITORING

All water monitoring data for 1993 has been submitted to the Division quarterly. Copies of

the 1993 water monitoring matrix showing monitoring point locations and monitoring

frequencies for the Bear Canyon and Trail Canyon Mines can be found in Tables 1 and 2.

Copies of the sufirmary pages are included in Appendix A and as database files (enclosed).

(J.P.D.E.S. Discharge Permit

No water was discharged in L993 at points 001 (Trail Canyon Mine Sediment Pond), 002

@ear Canyon Mine Sediment Pond A), 003 (Bear Canyon Mine Sediment Pond B), or 006

(Bear Canyon Mine Sediment Pond C). Summary of discharge monitoring is found in

Appendix A for discharge point 004 (Portal-Underground Seepage Water Overflow). No

monitorlng of discharge point 005 @ear Canyon Culinary System Overflow) is required. A

copy of Co-Op Mining Company's permit number UTG040006, Utah General Permit for Coal

Mining can be found as Appendix 7-B of the Bear Canyon Mine pAp.
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Underground Mine Water Survey

Copies of the L993 Mine Water Survey can be found in the Appendix (MAPS) of this report.

Flow from the two main sources within the mine (SBC-9 and SBC-10) was measured using

controlled pumprng with in-line flow meters. Flow at SBC-10 has decreased from 185 gpm in

the first quarter to 28 gpm in the forth. Flow decreased as the lst North Mains in the area of

SBC-9 were mined to the north. Some modification to water at sumps are noted in the survey.

Drill hole DH-3 was eliminated when mining made the location inacessable in the forth

quarter. A new drill hole DH-4 will replace DH-3 in the first quarter of 1994.
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Location Jan Feb Apr May AugJuly Sept Nov

I
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I

Upper Bear Creek
BC.1

Lower Bear Creek
BC-2

Rt Fork Bear Cr.
BC-3

Creek Well
SBC-3

Huntington Spr.''o
SBC-4

Birch Spring3'a

SBC.5

Co-Op Dev Spring
SBC.6

lst N. Bleeder #42
sBc-9

2nd E. Bleeder #3
sBC-10

2nd W Mon. Wella
DH-IA level

3rd w Mon Wella
DH-2 Level

lst E Mon.Wella
DH-3 Level

oper.

oper.

oper.

oper.

base.

base.

oper.

oper.

oper.

base Level Level

base Level Level

base Level Level

oper. field field

oper. field field

oper. field field

oper.

base.

base.

oper.

oper.

oper.

base Level Level

base Irvel Level

base Level Level

oper. field oper.

oper. field oper.

oper. field oper.

oper. oper

oper.

base.

base.

oper.

oper.

base Level

base Level

base Level

oper.

base.

base.

oper.

oper.

base

base

base

See Tables 7.1-7 and 7.2-5 of the MRP for listing of water quallty monitoring
parameters. oper. : operational

base. : baseline
SBC-4 and SBC-5 shall also be tested for oil and grease.

Notes:
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Location Jan Apr May June July Aug Sept Dec

t
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t

Upper Trail Cr.
UT-1

Lower Trail Cr.
LT-1

Portal Spring
PS-1

Trail Canyon Spring
TS.1

Co-Op Spring
cs-1

Ball Park Spnng
BP.1

Birch Spring
SBC-5 base.

Sed. Pond lnlet

sP-1

Culvert TCC-6
Outlet
co-1

Sealed Mine Entries
and Access

Notes: 1.

oper.

oper.

oper.

oper.

oper.

oper.

oper.

oper.

oper.

oper.

oper.

oper.

base. base. base. base. base. base. base.

oper.

Note #4

Note #5

oper.

Taken from Table 7 .2-7 of the PAP. See Tables 7 .2-5 and 7 .2-6 of the PAP for listing
of water quality monitoring parameters.
2. oper. : operational, base. : baseline
3. Baseline parameters to be taken in 1993 at all locations.
4. Sampling will occur during storm events or spring runoff at outlet to culvert

TCC-6 when flows occur and tested for oper.
5. Unplanned discharges will be sampled on a quarterly basis until bond release.
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CLIMATOLOGICAL DATA

A total of 8.53 inches of precipitation were measured at the Bear Canyon Precipitation Gauge during

1993, ll'21inches were measured in Trail Canyon. Rain gauge monitoring data is sumrnarized in

Appendix B and as database files (enclosed).

SI]BSIDENCE MONITORING

A monitoring network was installed in the summer of 1987, and has been monitored since that time.

Monitoring stations are steel rebar with aluminum caps, set in concrete so weather, frost heave or

wildstocli/wildlife will not disturb them.

Ten permanent subsidence monitoring points (SMS-I thru SMS-S, Con 6, and SMS-7 thru SMS-10)

are located on the mine site area. sMs-l, sMs-3, and sMs4 ane common to both the Trail canyon

and Bear Canyon Permits. CON-6 and SMS-7 thru SMS-10 were established 22 September 1991.

Subsidence monitoring was performed in 1993 using the professional services of Blackhawk

nngineering. The results of the survey are found in Aprpendix C. Monitoring locations are located on

Plate 3-3, see Appendix Maps.
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VEGETATION MONITORING

Vegetation monitoring was performed in 193 using the professional services of Mt. Nebo Scientific

Research & Consulting. The results of the survey are found in Appendix D.

ANNUAL IMPOI.INDMENT INSPECTION

Copies of the Annual Sediment Pond krspection Reports are attached with this report in Appendix E.

ANNUAL REPORT OF OFFICERS

A copy of the Profit Corporation Annual Report for C.W. Mining Company is included in Appendix

F.

PERMIT STIPULATION STATUS

There are no open stipulations from the latest permit renewals.
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WATERMOMTORING DATA



BEAR CANYON MINE
1993

WATER MOMTORING DATA



WATER MONITORING REPORT

Field
Measurements

Property:
Station:
Location:
Type:
Frequency:

?/15193 5/19/93

Co-op
BC-1
Upper Bear
Stream
Quarterly - Field: June, July

Sept.

Date Sampled
6t11t93 7t31t93 8/11193 9124193 10120193

Sampled By: M.E.C.  M.E.C.  M.E.C.  M.E.C.  M.E.C.  M.E.C.  M.E.C.
Flow (spm) Dry 320 214 53 210

N/A 8.09 8.3 8.41 7.98 7.33
. Cond. (ohms N/A 805 645 648 - 717

N/A 6.5Temp (C) 1 1 . 9  1 6 . 9  8 . 9 7.8
Diss. O. (ppm) N/A 5.0 5.5 5.0 5.4 5.2 5.5

Lab
Measurements

Analyzed by: N/A CT&E
Settleabfe Sofids 95.0 0.8
Suspended Solids 37.940 551 197
Dissolved Solids 496 414 419
Hardness (CaCO3)
Acidity (GaGO3)
Carlconate (CO3)
Bicarbonate (HCO3)
Calcium (Ca) 113 120
Chloride (Gl) 13.8 7.9
lron (Fe) 38.5 5.7 1 .7
Magnesium (Mg) 143.4
Manganese (Mn) 3.4 0 .13 0.2
Potassium (K) 18 .8
Sodium Na) 12.9 8.5 16
Sulfate (SO4) 100 210
Oil & Grease 0.9 4.2

18.45 7.81 12.4
21.07 6.42 10.6

Cation/Anion Balance (7o) -s.84 9.82 8 .1

A-3



Field
Measurements

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
BC-2
Lower Bear
Stream
Quarterly - Field: June, July

Sept.

Date Sampled
?/15/93 5t19t93 6/11/93 7t31193 8/16/93 9t24t93 10121193

Sampled by: M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C.
Ftow (gpm) 278 557 190 310 123

7.35 8.04 8.03 8.09 8 .16 7.64 7.5
Sp. Cond. (ohms) 618
Temp (C) 6.28 8.2 1 1 .8 14.5 8.6 10.5 9.9
Diss-O. (ppm) 5.6 6.3 5.6 5.6 5.9 5.65.1

Lab
Measurements

Analyzed bv: CT&E CT&E CT&E CT&E
eable Solids

Suspended Solids 7.0 13 ,110
50

Dissolved Solids 318
Hardness (CaCO3) 289 869 247 315
Acidity (GaCO3) 2.0 0.0
Carbonate (CO3) 0.0 0.0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I

Bicarbonate (Hco3) 342

Chloride (Cl) 0.6 6.5 4.7
lron (Fe) 0.27 30.2 0.76
Magnegium (Mg) 32 163.1 37
Manganese (Mn) 0.0 2.9 0.03 0.2
Potassium (Kl 0.0 13.8 3 N/D
Sodium (Na) 4.2 12.8 6.3

Oil & Grease 0.5 1 .4 0.1
5.95 18.24 5.28 6.7
5.67 20.86 6.51 6.9

Qatiqn/Anion Balance (o/o) 2.43 -6.67 -1.64 -1.4

A-4



WATER MONITORING REPORT

Co-op
BC-3
Right Fork
Stream
Quarterly - Field: June, July

Sept.

Date Sampled
Measurements A15rc3 5/19/93 6111193 7131193 8/16/93 9124193 10120193

Property:
Station:
Location:
Type:
Frequency:

Sampled by: M.E.C.  M.E.C.  M.E.C.  M.E.C.  M.E.C.  M.E.C.  M.E.C.
Flow (gpm) Dry Drv Drv Drv Dry Dry Dry

N/A N/A N/A N/A N/A N/A N/A
Sp. Cond. (ohms) N/A N/A N/A N/A N/A N/A
Temp (C) N/A N/A N/A N/A N/A N/A N1L
Diss. O. (ppm) N/A N/A N/A N/A N/A N/A N/A

Lab
Measurements

Atralyzed by: N/A NI/A
Settleable Solids
Suspended Solids
Dissolved Solids
Hardness (CaCO3)
Aciditv (CaCO3)
Garbonate (CO3
Bicarbonate (HCO3)
Calcium (Ca)
Chloride (Cl)
lron (Fe)
Magnesium (Mg)
Manoanese (Mn)
Potassium (K)
Sodium (Na)
Sulfate (SO4)
Oil & Grease

Cation/Anion Balance (o/o)

A-5
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WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
SBC-3
Rt. Fork Well
Well
Quarterly

Field
Measurements A05193

Date Sampfed
5t27t93 8/16/93 10125t93

M.E.C. M,E.C. M.E.C. M.E.C.
DePth (FS) Orv ta.ZS Zg aU
pH N/A 6.88 7.18 7.23
Sp. Cond. (ohms) N/A 3967

I
I
I
I
I
I
t
I

Analvzed by: CT&E CT&E CT&E
TDS (ms/L) 2754 3267
Hardness (CaCO3) 1538.9
Carbonate (GO3) 0.0
Bicarbonate (HCO3) 527
Calcium (Ca)

52.9 57
lron (Fe) 0.33 0.57 2.1
Magnesium (Ms) 38,1
Mangenese (Mn) 0.06 0.3
Potassium (K) 20.1 16
Sodium (Na) 83.8 74
Sulfate (SO4) 1700 1500 2200

I
I
I
I
I
I
I



WATER MONTTORING REPORT

Prop€rty: Co.op
Station: SBC4
Locrlion: Hun[ingon SpdrUE
Typ€: Spdng
FrequencI Quadcrly

Fild me SamDt€d
. M€€eur6m€ni. JAN 2/81/!lO MAR APR 520,S Jur|e Jqlv €i/16/193 Sept€lib€r Oc{ob€r Nor/€rnber December
Sampled by: M.E.C. CT&E CT&E CT&E
Ffow (rm) 98 97.6 $.,t 95.5 ltt 12i lt6 131 136 '14nJ 1&

7.7 7.3 7.4 731
Sp. Cond. (ohms) 520 560 565

18.7 1 4  1 1 10

tab

TDS (mo/L) 355 328 328 s29
Hardness (CaCO3) 318 300
Aluminum (Al) N/D N/D N/D ll/D
tulenlc (As) N/D 0.(D7 N/D M)
Badum Ge) tUD N/D 0.1 N/A
Boron G) 0.G 0.23 tUD 0.10
CarbomtB (COO) N/D N/D N/D M)
Bicarbonate (HCO3) 328

N/D N/D N/D
97.7 78.4 69.0
125

Chromium (Cr) N/D N/D N/D N/A

lron (Fe) 0.08 0.08 0.0 0.2

I
I
I
I
I
t
I
I
I
t
I
I
I
t
I
I
I
t
I

Lred Gb) ll/D N/D i IUD tUD
Maon.ium (Mq) 19 29.E 31 &!
Manqanese (Mn) N/D N/D O.O3
Mercurv (Ho) N/D N/D N/D N/A

0.2 N/D N/D N/D

0.010

Sodium (Na) 3.9 4.1 N/D
Sulfate (SO4) s0.0 40.0

Zinc (Zl 0.01 N/D 0.ol N/D
Oil& Grease 1.O N/D

9.52 6.29 6.21 6.1

A-7



Field
Measurements

WATER MONITORTNG REPORT

Property: Co-op
Station: SBC-S
Location: Birch Springs
Type: Spring
Frequency: Quailerly-Baseline

Date Sampled
AU93 March ADril 5/20/93 June Julv &1d93 September 1U21193 Nowmber December

S.mphd h; CT&E CT&E CT&E CT&E
Fbvt (oo.') 27 27 ZZ ZB 28 25 24.5 6 A.5 25 21

6.73
Sp. Cond. (ohms) 7&

18 ts 12.5 10.5

Lab
Measurements

Analyzed by: CT&E CT&E CT&E CT&E
TDS (ms/L)
Hardness (CaCO3) 376 468 4E5

N/DAluminum (Al) 1 .0
AF€nic (Ad NrD N/D 1,1/D N/D
Badum (Ba) N/D N/D 0.1 N/A
Boron (B) 0 .11 0.1
Carbonate (CO3) N/D N/D N/D

242Bicarbonate (HCO3)
C.dmhm GO tUD tUD tUO IUD
C€lcturn G.) 81t.1 dt.6 l(xt i(E
Ghloride (Cl) 6_s 6.8 10
Chromium (CD N/D N/D N/D N/A
Copper (Cu) N/D N/D
Ffuoride (D 0.11 0.i4 O.21 N/A
lrcn (Fo) 0.07 0.12 0.07 0.m
L€.d (Pb) IVO NrD N/D l,l/D

24Masnesium (Mg) 42.5 53

Mercury (Hg) N/D N/D N/D

0.07Nickel(Ni)
Nitrosen (NH3) 0.01 0.o8 N/D N/D
Nitritc(NO2) o.o1 N/D
Nitrate fiO3) 151.0 0.06 0.13

1 .0
N/DIhscpiqSl eqD 0.m8 0.o2

S.L.tum €.) IUD tlrD 0.(m ND
Sodun 0{.) 3.92 6.1 72 NrD
S{Iie (sol0 115 120 l2O lqt
S{ftr. G}) NrD 2.,1 N/D }lrA
Tinc (Zl N/D N/D 0.01 0.03
Oil& Grease 1.0 N/D N/D
Anions 7.O E.4 8.57 8.7

7.a7 9.68 9.7
Gation/Anion Balance (%) €.58 6.11 5.6

l
I

A-8



WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
SBC-6
Co-Op Development Spring
Spring
Quarterly

Field
Measurements 2l15lgg

Date Sampled
5t28t93 8/16/93 10t21t93

Sampled by: M.E.C. M.E.C. M.E.C. M.E.C.
Flow (gpm) Dry Drv Dry Dry

Sp. Cond. (ohms) N/A N/A N/A NIA

Lab
Measurements

Hadness (CaCO3)
Garlronate (CO3)
Bicarbonate (HGO3)
Calcium (Ca)

Magnesium (Mg)
Manganese (Mn)
Potassium (K)

A-9



WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
SBC.9
Mine Sump #3
Sump
Quarterly

Date Sampled
5/19/93u18193 8t11t93 10t20t93

s M . E . C . M . E . C . M . E . C . M.E.C.

Flow 140 L77 16s 152
7  , 81H 6  . 62 7  . 35 6 .77

S p .  C o n d . ohms 530 616 72s 640

Temp (C 9 .8 L0 .1 9 .9 11  . 2

Measur€ments

328 384 341

Hardness CaCO3 330 278 326
N/DN/DN/DCarbonate co3

Bicarbonate
Calcium ( Ca
Chlor ide (  CI
I ron  (Fe

t
t
I
I
I
t
I
I
I
I
I
I
t
I
I
I
t
I
I

Magnesium
Manganese Mn
Potassium K

36
N/D
N/D

30
N/D
1

Sodium (Na

Sulfate (  SO4

A-10



WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
sBc-l0
Mine Sump - Znd East
Sump
Quarterly - Baseline

Date Sampled
9/93 8111t93

.c
10t20193

E .  C .
185Flow 46 35

7  . L8
28

7 .7H 7  . 09 7  . 3
S p .  C o n d . ohms 689 635 637 670

Temp ( C 9 .8 10 9 .9 LL .2

Lab

Measurements

Analvzed CT&E

I
I
I
I
I
I
I
t
I
I
t
I
I
I
I
t
I
I
I

TDS (mq/L 356
Hardness 3L9
Carbonate
Bicarbonate HC 319
Calcium ( Ca
Chlor ide (  Cl
I ron (Fe
Maqnesium
Manganese n

M
M
KPotassium

Sodium (Na
Sulfate (  SO4

A-11
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WATER MONITORING REPORT
I

Property: Co-op
Statbn: DH-14

t Location: MonitorWell
Type: Well
Frequency: Quafterly- Monthly Depth

r Field Date sampbd

II N{4 IE I/,t !'/a
- rr m tt'z ue vr

I -- Llb i^t '.ftaiihsursnenta z1g[8 5t23lt0 8f;l1,9] lotFF ,,,' .,',N/A

lffi 352
24
0.99

341 re
#q H,

l ffi?ff- lr.e F

0.001

N/D

0.55 0.58
N,4 !!€Np q,

N/D
N/D
0.02

0.3 N'D
NlHt INo2l N/D 

----------- 
N/o ''" N/D

0.07

99 z:

I
I
I
I
I
I
I
I

A-t2



WATER MONITORING REPORT

Property:
SEtion:
Location:
Type:
Frequency:

Date Sampled

Co+p
DH.2
MonitorWell
Wdl
Quarterly - Monthly Depth

{,'A 1.9 I/,4 7.34 !t/4 ry,fN/A 64 lV,4 7Je. !,r/,4 l,ga
ti: NA tt' l va Hn

A'!rn2..t lnr N/A cr&E N/A N/A cr&E 
- 

N/-A N/A cT&E N/A cT&E N/A N/AN/A CT&E N/A N/A CT&E
TDS (mo/L) 356 346 353
Hardness fCaCO3) 316 311

N/D
1 N/D

Barirrm /Ba't N/D 
-oz 

N/D N/A
Rrrrrrn fR\ 

- 
0.08 N/D

Carbonate (CO3) N/D
Rh-.h6"rt /t{Cft3t 34A 34() 330 350
eaaminmleat N/D N/D

65'0 75

Lead (Pb) N/D N/D
Maonesium (Mo) U 29.8 360

0.06 9.,99
m N/p olqgB ryA

Nitrite
o='P llq

7ine. (7\ O 07

A-13



F ieLd

I.IATER I{ONITORING REPORT

Property: Co-op
Station: DH-3
Location: l{onitor t lel t
Type: $lel, I
Frequency: Suarterly - l,lonthty Depth

Date Sampted
tlrrgurqxlrrg 1lZ?193 2t1985 UaE 4l*t93 5t$tlB 5l'l5t 7Il1l aE1llB 911419! 101211 11fi4[B

so. cona. tonngl 1{/A 608 t{/A lll^ 591 tl/A NIA 51'l NIA 87

Lab
l{easurements 2119193

Al',/rin(| (rt) [/D 1{/D x/D x/D
lr3rnic (As) N/D 0.015 il/D o'qa

ri.-.rhd+. as..t!! ,1A !4rl W) 355

ctrtoriae <ctl 4-4 4.5 5'3 5'o

I
I
t
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

chroniun (cr) 1{/D t{/D luD il/A
.^^^-i a.,,t {/n r|/n O-Ol l{/D

Ftuorid. (F) 0.16 O,12 0.'17 t{/A
t.s! (Fc) 1.59 1-& o.8 ' l '62

tt"*n.". itt ) o.rt o.G ltlo o'cl
icrcut (Hq) 0.06 ll/p tl/o 1{/A-ltot"to.tt- 

<ttol ttlo ttlo ttlo xlo
ni"t.t oril o-oa lro o'e vr
ii**- (ltts) o.o5 o.G t/o *lo
ttitritc <rcal l/o llo ttlo O.Or

t-potassiur 
(r) il/o 0.5 1'9 l{/o

Phosphat. aPo4) o.o1 o.o1 illD o'ofi
Elcniur (sc) o.o19 o.qN il/t tuD

A-T4



I'ATER IIONITORING REPORT

PPoperty:
Stat ion:
Location:
Type:
Frequency:

Date Sampted

Co-op llining ComPanY
NPDES
iline Discharge
Permit UTG040O06 (m4)

tlonthLy

6
M.E.C. M.E.C. M.E.C. M.E.C. M.E.G.

. M.E.C.

652

M.E.C. M.E.C. M.E.C. M.E.C. M.E.C.

I
I
I
I
I
I
I
ll
I
I
I
I
I
I
I
I
I
I
I
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TRAIL CAI\I'YON MINE
1993

WATER MOMTORII\G DATA
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WATER MONITORING REPORT

Field
Measurements

Property:
Station:
Location:
Type:
Frequency:

05/06/93

Co-op
UT.1
Upper Trail Creek
Stream
Biannually

Date Sampled
5126193 10t24t93

Sampled By: M.E.C. M.E.C. M.E.C.
Flow (gpm) Dry 122 <0.05

8 .17
Sp. Cond. (ohms)
Temp (C) N/A 6.7 N/A
Diss. O. (ppm) 6.1

Lab
Measurements

Analvzed by: N/A N/A
Settleable Solids
Suspended Solids
Dissolved Solids
Hardness (CaCO3)
Acidity (CaCO3)
Aluminum (Al) 2.0
Arsenic (As)
Barium (Ba) 0.3
Boron (B)
Carbonate (GO3)

Cadmium (Cd)
Calcium (Ca) 61 .4
Chloride (Gl)
Chromium (Cr) 0.0014
Gopper (Cu) 0.03
Fluoride (F) 0 .16
lron (Fe) 1.27
Lead (Pb)

Magnesium (Mg) 20.9
Manganese (Mn) 0.03
Mercury (Hg)
Molybdenum (Mo)
Nickel (ND
Nitrogen (NH3) 0.08
Nitrite (NO2) N/D

Potassium (K)
Phosphate PO4) 0.055
Selenium (Se) 0.004
Sodium (Na)
Sulfate (SO4)

Zinc (Zn) N/D
Oil & Grease
Anions 4.66

4.94
Cation/Anion Balance (%)

A-t7
2.7



TryATER MONITORING REPORT

Field
Measurements

Property:
Station:
Location:
Type:
Frequency:

Co-op
LT-1
Lower Trail Creek
Stream
Biannually

Date Sampled
5/26/93 10124t93

Sampled By: M.E.C. M.E.C. M.E.C.
Flow (gpm) l_53

7.82 8.08 8.04
sp. gond. (onms
Temp (C)

975
8.7

000
9.4

1027
9.9

Diss. O. (ppm) 6.2 5.8

Lab
Measurements

Analrzed bv: CT&E CT&E CT&E
Settleable Solids N/D N/D N/D
Suspended Solids 5 g9 3
Dissolved Solids 552 605 535
Hardness (GaCO3) 464 535 487
Afuminum (Al) N /D  2 .O  N /D
Arsenlq (As) N / D  N / D  N / D
Barium (Ba) N/D N/D N/A

I
I
I
I
I
I
I
I
I
I
I
t
I
t
I
I
I
I

Boron (B) o .26 0 .2 0.2
Carbonate (CO3) N 'D N /D N 'n

Bicarbonate (HCO3) 420 407 _ 463
Cadmium (Cd) 0 .000 N /D  N/D
Calcium (Cal 75.3 94.5
Chloride (Cl) 31 .5 28.1
Chromium (Cr) N/D 0.0036 N/A
Copper (Cu) 0 .03 N /D  N/D
Fluoride (F) 0.28 0.29 N/A
lron (Fe) o.2L 1 , . 99
Lead (Pb) N/D  0  .  003 N/D
Masnesium (Ms) 66.9 72.6 65
Manganese (Mn) N / D 0 .06 0.04
Mercury (Hg) N / D  N / D N/A
MolvMenum (Mo) N/D N/D N/D
Nickel (Ni) N / D N/D N/A
Nitrosen (NH3) N/D N /D  N/D
Nilnle {N92) N/D o . 02 N/D
Nitrate (NO3) 0 .04 1  . 5 7 0.5
Po tass ium( l0  4 .9  9 .0  N 'D
Phosphate (PQ4) N /D 0 .16 0.007
Selenium (Se) 0 . 0 0 5  N / D  N / D

Sultate (SO4) 140 170
Sulfide (S) 2.8 20.4 N/A
Zinc (Zn) N/D N/D N/D
Oil & Grease 1 .1 0.2 N/D

10.30 11 .81 10.6
10.55 10.87 10

I
Cation/Anion Balance -1 .16

A-18
1.28 3.1



WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
PS-1
Portal Spring (AML)
Spring
Biannually

Field
Measurements

Date Sampled
1A124193

Sampled by: M.E.C. M.E.C.
Flow (gpm)

7.14
Sp. Cond. (ohms)
Temp (C) 9.3

Lab
Measurements

Analyzed by: CTAE N/A
TDS (ms/L)
Hardness (GaGO3)

Bicarbonate (HCO3)
Cadmium (Cd) 0.0002

I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
t

Calcium (Ca) 81,8
Chloride (Cl) 19.5
Chromium (Cr) N/o
Copper (Cu) N /D
Fluoride (F) 0 .18
lron (Fe) 0 .34
Leacl (Pb) N/D
Magnesium (Mg) 58.2
Manganese (Mn) N/D
Mercury fig) N/D
Molybdenum (Mo) N/D
Nickel (Ni) N/D
Nitrogen (NH3) N/D
Nitrite (NO2) 0.02
Nitrate (NO3) 0  . 52
Potassium (K) 2.4
Phosphate (PO4) N/o
Selenium (Se) N / D
Sodium (Na) 25.6
sulfate (so4) 100
Sulfide (S)

Zinc (Zn)
Oil & Grease
Cations
Anions
Cation/Anion Balance

1 .9 A-19



WATER MONITORING REPORT

Property: Go-op
Station: TS-1
Location: Trail Spring (AML)
Type: Spring
Frequency: Biannually

Date SamPledField
Measurements 05/06/93 10t24193

Sampled by: M.E.C. M.E.C.
Flow (gpm) 11

7.22 7.48
Sp. Cond. (ohms)

Temo (C) 9.4 9.7

Lab
Measurements

Analyzed by: CT&E
TDS (ms/L) 378
Hardness (CaCO3)
Aluminum (Al) N/D N/D
Ansenic (As) N/D N/D
Barium (Ba) N/D
Boron (B) 0.23 0.1
Carbonate(CO3) N/D N/D
Bicarbonate (HCO3)
Gadmium (Cd) 0.0002 N/D
Calcium (Ga) 75.1
Chloride (Cl) 21.7 1 6

Chromium (Cr) N/D
Copper (Cu) 0.03 N/D
Fluoride (E) 0 .18
lron (Fe) 0 .  L5 0.21
Lead (Pb) N/D N/D
Maonesium rug)
Manganese (Mn) N/D 0.04
Mercury (Hs) N /D
Molybdenum (Mo) N/D a.2
Nickel Ni) 0 .L
Nitrooen NH3) N /D N/D
Nitrite NO2) N/D N/D
Nitrate (NO3) 0 .43 0.6
Potassium (K) 2.0 N/D
Phosphate PO4) N/D 0.01
Selenium (Se) N/D N/D
Sodium Na) 13 .1 12
Sulfate (SO4) 100
Sulfide (S) 1 .6
Zinc (Zn\ N/D N/D

9 . 1 3 9.2
9.59

Cation/Anion Balance -2.46

A-20

0.9



WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
cs-1
Co-Op Spring
Spring
Biannually

Field
Measurements

Date Sampled
10t24t93

Sp. Cond. (ohms)
Temp (C) 11.2 10.6

Lab
Measurements

Analyzed by: CT&E
TDS (mg/L) 413
Hardness (CaCO3)
Aluminum (Al) N/D N/D
Arsenic (As) N/D N/D

Garbonate(CO3) N/o N/D
Bicarbonate (HCO3) 387 413
Cadmium (Cd) 0.0002 N/D
Calcium (Ca) 82.8
Chloride (Cl) 8.7 15
Chromium (Cr) N/D
Copper (Cu) N/D N/D
Fluoride (fl 0.12 N/A
lron (Fe) 0 .  13 0.21

Magnesium (Mg) 38.7
Manganese (Mn) N/n 0.03
Mercury fig) N/D N/A
Molybdenum (Mo) N/o 4.4
Nickel (Ni) N/D
Nitrogen (NHs) N/o N/D
Nitrite (No2) N/o N/D
Nitrate (NO3) 0.07 N/D
Potassium (K) 2.9 N/D
Phosphate (PO4) N/o 0.002
Selenium (Se) 0.01 N/D
Sodium (Na) 4.6 N/D
Sulfate (SO4) 100
Sulfide (S) 0.4
Zinc (Zn) Nlo 1 .5
Gations 10.03 8.5
Anions 9.2
Cation/Anion Balance -6.16

8.3



Field
Measurements

WATER MONITORING REPORT

Property: Co-op
Station: BP-1
Location: T.C. Ball Park Springs
Type: Spring
Frequency: Biannually

Date Sampled
10t26t93

Sampfed by: M.E.C. M.E.C.
Flow (gpm) 0.2 <0.1
pH 7.13 8.06
Sp. Cond. (ohms) 1 009

Lab
Measurements

TDS (mg/L) 615 475
Hadness (GaCO3)
Aluminuq! (Al) N/o N/D
Arsenic (As) N/P N/D
Barium (Ba) N/D

Carbonate(C03) N/D N/D
Bicarbonate (HCO3) 474
Cadmium (Cd) 0.0002 N/p

77.4 89Calcium (Ca)
Chloride (Cl) 22.8 16

I
I
I
I
I
t
I
I
I
t
I
I
I
I
I
I
I
I
I

Chromium (Cr) N/D
Copper (Cu) N/u N/D
Fluoride (F) 0.29

Lead (Pb) N/D N/D
Magnesium (Mg) 76.1
Manganese (Mn) N/D 0.28
MeEqry (Hs) N/o
!4qrylqqqum (Mo) N/D 0.3
Nickel (Ni) N/D
Nitrogen (NH3) 0 .09 N/D
Nitrite (NO2) 0 . 02 ll/U
NiqqlqlNq9) 0 .18 N/D

2  . 6  N /DEqleggurnLK)
Phosphate (PO4) N/D N/D
Selenium (Se) 4.0 N/D
Sodium (Na) 15.3 12
Sulfate (SO4) 210
Sulfide (S) 2.8
Zinc (Zn) N/D N/D

10.84 A-22 e.6
Anions 11 .11 9.9
Gation/Anion Balance -2.95 -1.7



Field
Measurements

WATER MONITORING REPORT

Property: Co-oP
Station: SP-1
Location: Trail Sed. Pond Inlet
Type: Stream
Frequency: Biannually

Date SamPled
05/06/93 10126193

Sampled Bv: M.E.C. M.E.G.
Flow (gpm) Drv Drv
pH N/A NIA

. Cond. (ohms

Lab
Measurements

TDS (ms/L)
Hardness (CaGO3)
Aluminum (AD

Barium (Ba)

Carbonate(CO3)
Bicarbonate (HCO3)
Cadmium (Gd)

Chloride (Cl)

Chromium (Cr)
Copper (Cu)
Fluoride (F)
lron (Fe)

Manganese (Mn)

Nitrite (NO2)
Nitrate (NO3)
Potassium (K)
Phosphate (PO4)
Selenium (Se)

Sulfate
Sulfide (S)

Ztnc (Zn)
Oil & Grease

Anions
Gation/Anion Balance

A-24



WATER MONITORII{G REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
co-1
TCC-6 culvert Outlet
Suspended Solids
During Storm Events

Field
Measurements

Date Sampled

Sampled By: M.E.C.
Flow (opm)

So. Cond. (ohms)
Temp (C)
Diss. O. (onm)

Lab
Measurements

Analvzed bv:
Settleable Solids
Suspended Solids
Dissolved Solids
Hardness (CaCO3)
Aciditv (CaCO3t
Aluminum (Al)
Arsenic (As)
Barium (Ba)
Boron (B)
Carbonate (GO3)
Bicarbonate fiGO3)
Cadmium (Cd)
Calcium (Ca)
Chloride (Cl)
Chromium (Cr)
Coooer (Cu)
Fluoride (F)
lron (Fe)
Lead (Pb)
Maonesium (Ms)
Manoanese (Mn)
Mercury (Ho)
Molybdenum (Mo)
Nickel Ni)
Nitrooen NH3)
Nitrite NO2)
Nitrate NO3)
Potassium (K)
Phosphate (PO4)
Selenium (Se)
Sodium Na)
Sulfate (SO4)
Sulfide (S)
Zinc (Zn\
Oil & Grease

Cation/Anion Balance (o/o) A-25



No discharges were observed at monitoring point Sealed Mine Entries and Access during 1993.

I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
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APPEI\DIX B
CLIMATOLOGICAL DATA



I
I
I
I
I
I
I
I
I
I
I
I
t
t
I
I
I
I
I

Precipitation - Bear Ganyon

Date
01/01/93
utoa93
au03t93
01t04t93
01/05/93
01/06/93
41rc7t93
01/08/93
01/09/93

01/16/93
01t17 t93
01/18/93

02t01t93
0aoz93
0uaa93
oa04E3

0?09/e3
0210/93
02t11t93
0?/1a93
oa13B3
0auBT
aa15t93
aarct93
0u17t93
0?J18t93
0u19t93
aa20t93
0z21t93
0z22t93
oa23B3
0z2a93
0z25i93
0z26/93
oa27E3
oa28t93
03/01/93

03/09/93
03/10/93

Gauge
Readinq

0.00
0.00
0.00
0.00
0.43
0.00
0.02
0.08
o:o

0.00
0.01
o:o

0.00
0.05
0.03

0.00
0.02
a.o7
0.00
0.00
0.01
0.01
0.00
0.00
0.07
0.05
0.01
0.02
0.00
0.01
0.06
0.00
0.00
0.00
0.02
0.00

snow melt
snow
light snow
snow

no precipitation
during this
period

It snow

no precipitation
during this
period
snowing

no precipitation
during this
period
snow
snow melt
snow melt

snow
snow melt
snow melt
snow
snow
snow melt
snow melt
snow
snow melt

snow
snow melt
snow melt

snow
snow melt

Date
03/11/93

03/16193
03t17t93
03/18/93

03/23l93
03t24t93
03/25/93
03/26/93
03t27t93
03/28/93
03/29/93
03/30/93
03/31/93
04/01/93
04rca93
04rc3t93
04t04t93
04/05/93
04/06/:e3

o4t11t93
oil1?j93
04/13/93
au14t93
04/15/93
o4t18tg3
04t17t93
04/18/93
04/19/93

04t25tgg
04126t93
04t27t93

osrc+ies
05/05/93
05/06/93
05/07/93
05108/93

Precipitation

. no precipitation

. during this

. period
0.00
O.24 rain

Gauge
Readino Precipitation

0.00
. no precipitation
. during this
. period

0.00
0.17 rain
0.00

. no precipitation

. during this

. period
0.00
0.05 rain
0.00
0.00
0.42 snodshowers
1.22 heavyrain/snow
0.00
0.04 morning snow
0.00
0.10
0.01
0.00
0.08
0 .10
0.00

. no precipitation

. during this

. period
0.00
0.02 snow
0.00
0.00
0.00
0.00
0.00
0.02 snow showers
0.00

. no precipitation

. during this

. period
0.00
0.01 showers
0.00

o.bo
0.01
0.05
0.06
0.08

no precipitation
during this
period

It snow showers
snow shower:s
moming rain
snow



rain
rain

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t

Precipitation - Bear Ganyon

Date
05/09/93

05t14t93
05/15/93
o5/16/93
45t17t93
05/18/93
05/19/93
05t24t93
05t2u93
05n?J93
05t29t93
45t24t93
05t25t93
05t26t93
05t27t93
05t28t93
05t29t93
05/30/93
05/31/93
06/01/93
06/02/93
06/03/93
06/04/93
06/05/93
06/06/93
06/07/93

06/16/93
06t17t93
06/18/93
06/19/93
06t20t93
06t21t93
06tz?J93

07t07t93
07/08/93
07/0e/:3

07na93
07t23193
07t24t93

Gauge
Readinq

o:o

0.00
0 .15
0.00
0.00
0.00
0.00
0.01
0.00
0.04
0.00
0.00
0.00
0.00
0.30
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.04
o:o

0.00
0 .15
0.12
0.00
0.00
0.01
o:o

0.00
0.03
0.00

0.00
o.a7
0.00

Precipitation

no precipitation
during this
period

showers

It rain

pm showers

thundershowers

showers
It rain

rain

no precipitation
during this
period

showers
showers

showers

no precipitation
during this
period

showers

no precipitation
during this
period

Date
07t25t93
07t26t93
07t27t93
07t28t93
07t29t93
07/30/93
07t31r93
08/01/93
08/02y93
08/03/93
08/04/93
08/05/93
08/06/93
a8n7t93
08/08/93
08/09/93
08/10/93
08/11/93

08/18193
08/19193
08120t93
08t21t93
08t22t93
08t23t93
08t24t93
08/25/93
08/26/93
o8t27tg3
48i28rc3
08/29/93
08/30/93
08/31/93
09/01/93
owaa93
09/03/93
09/04/93
09/05/93

09/15/93
09/16/93
o9t17tg3
09/1U93

10/04t93

Gauge
Readinq

0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.09
0.04
0.32
0.58'l'
0.00
0.08
0.35
0.00
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.00
0.06
0.05
0.00
0.00
0.00
0.04
0.00

o.bo
0.04
0.04
o:o

0.00

Precipitation

showens

showers

showers
showers
showers
rain/sleet

no precipitation
during this
period

rain
heavy rain

showers

showers

no precipitation
during this
period

showens
showers

no precipitation
during this
period



, i .
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Precipitation - Bear Canyon

Date
10/05/93
10/06/93
10/07/93
10/08/93
10/09/93
10/10/93
10111t93
10t1a93
10/13/93
10t14t93
10/15/93
10/16/93
10t17t93
10/18/93

11t10t93
11t11t93

Gauge
Reading

0 .13
0 .12
0.03
4.23
0.00
0.00
0.00
0.40
0.00
0.00
0 .11
0.00
0.31
0.00

Preqipitation
showers
showers
It. rain
rain/snow

rarn

showers

rain showens

Date
11t12t93
11t13t93

11121t93
11t22t93
,r,rt,?.t

1?J11t93
12t1z93

12131t93

. no precipitation

. during this

. period
0.00
0.16 snow

Gauge
Readino Precioitation

0.25 snow
0.00

. no precipitation

. during this

. period
0.00 snow
0.21 snow
0.00

. no precipitation

. during this

. period
0.00
0.18 snow
0.00

. no precipitation

. during this

. period
0.00
-------

---- .o 
),
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I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

Precipitation - Trail Ganyon

Date
01/01/93
Mloa93
01/03/93
01t04t93
01/05/93
01/06/93
01/07/93
01/08/93
01/0:e/e3

01/16/93
01t17 t93
01/18/93

oztoltgg
0aoa93
ou03t93
aza:83

0209/93
oa1at93
0?/11t93
oa1a93
0a13t93
02t14t93
0u15t93
0?/16/93
0il17t93
02/18/93
0?,19rc3
oa20l93
0z21t93
oa2a93
0z23i93
aa24t93
oa25t93
ozt26t93
0?/27t93

03/09/93
03/10/93
03/11/93
ou1a93

Gauge
Readinq

0.00
0.00
0.00
0.00
0.43
0.00
0.04
0 .10
o:o

o.bo
0.01
0.00

:
0.00
0.03
0.07
o:o

0.00
0.02
0.08
0.01
0.00
0.01
0.01
0.00
0.02
0.05
0.03
0.00
0.01
0.00
0.00
0.00
0.00
0.01
0.00

o.bo
0.17
0.00
0.00

Precioitation

snow melt
snow
It. snow
snow

no precipitation
during this
period

light snow

no precipitation
during this
period
snow

no precipitation
during this
period
snow
snow melt
snow melt

snow
snow melt '

snow melt
snow
snow
snow melt ;
snow melt
snow
snow melt

SnOw I
snow
snow melt
snow melt ,
It. snow
no precipitation
during this
period

rain

Date
03/13/93
03/14t93
03/15193
03/16/93
03t17t93
03/18/93

03t23t93
03t24t93
03/25/93
03/26/93
03t27t93
03/28/93
03/29/93
03/30/93

, 03/31/93' 
04/01/93
a4na93
04/03/93
04104t93
04/05/93
04t06/93
o4to7t93
04/08/93
04/09/93
04t10t93
o4t11t93
0u1?j93
04/13/93
o4t14t93
04t15t93
04t16t93
o4t17tg3
04/18/93
4u19.|93

au25t93
04t26t93
oo,r:.,tt

05/04/93
05/05/93
05/06/93
05/07/93
05/08/93

Gauge
Readino

0.00
0.00
0.00
0.00
0.29
0.00

o.bo
0.05
0.00
0.00
0.45
1.24
0.00
0.08
0.00
0 .18
0.03
0.00
0 .15
0.16
0.00
0.00
0.00
0.03
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00
0.04
o:o

:
0.00
0.06
o:o

0.00
0.01
0.09
0 .11
0.10

Precioitation

showers

no precipitation
during this
period

snow showers
snow, rain

snow

no precipitation
during this ,
period '

no precipitation
during this
period

It. snow showers
showers
rain
heavy snow



Date
07t24ts3

I
I
I
I
I
I

Precipitation - Trail Ganyon

I
I
I

Date
05/09/93
05/10/93
05/1 1/93
05t12t93
05/13/93
05t14t93
05/15/93
05/16/93
05t17t93
05/18/93
05/19/93
05/20/93
a5n1t93
05na93
45t23t93
45t24t93
05t25t93
05/26/93
05t27t93
05t28t93
05/29/93
05/30/93
05/31/93
06/01/93
06/0293
06/03/93
06/04/93
06/05/93
06/06/93
06/07/93

06/16/93
06117t93
06/18/93
06/19/93
06/20/93
06t21t93
a6t22t93

07to4t93
07/05/93o7ol .

07t22t93
07t23t93

Gauge
Readino

0.00
0.00
0.00
0.00
0.04
0.00
0 .13
0.00
0.00
0.00
0.00
0 .18
0.00
0.04
0.00
0.00
0.00
0.00
0.40
0.03
0.00
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0 .13'l'
0.00
0 .17
0.29
0.00
0.00
0.05
000

0.00
0.01
o:o

0.00
0.12

Precioitation

showens

showers

showers

showers

showers
showers

showers

rain
:

no precipitation
during this
period

showers {
showers

showers

no precipitation
during this
period

It. showers

no precipitation
during this
period

showers

a7E9r93
07t30tg3
07t31t93
08/01/93
08/0293
08/03/93
08/04/93
08105/93
08/06/93
o8to7t93
08/08/93
08/09/93
08/10/93
08/11/93

08t18t93
08/19/93
08/20/93
08t21t93
08t?2l93
08/23l93
08t24t93
o$t25t93
o$t26t93
08t27t93
08/28/93
08/29/93
08/30/93
08/31/93
09/01/93
09t0a93
09/03/93
09/04/93
09/05/93

09/15/93
09116/93
09t17t93
09/18/93

i

10to4t93

Gauge
Readins

o:o

0.00
0.02
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0 .12
0.06
0.62
0.22'f'
0.00
0 .18
0.59
0.00
0.00
0.00
0.00
0.1  I
0.00
0.00
0.00
0.00
0.15
0.16
0.00
0.00
0.00
0.01
o:o

0.00
0 .19
0.06
0.00

o.bo

Precioitation

no precipitation
during this
period

showers

showers

showens
showers
showers
rain

no precipitation
during this
period

rain
heavy rain

rain

showers
rain

rarn

no precipitation
during this
period

showers
showers

no precipitation
during this
period
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Date
10/05/93
10/06/93
14rc7/93
10t08t93
10/09/93
10/10/93
10t11t93
rct1z93
10t13t93
10t14t93
10/15/93
10/16/93
fit17t93
10118/93
10/19/93
10120t93
10t21t93
10n?J93

Gauge
Readino

0 .18
9.24
0.07
o.?2
0.05
0.00
0.00
0.55
0.00
0.02
0.00
0 .18
0.34
0.00
0.00
0.00
0.00
0.00

Precipitation
showers
showers
It. rain
rain/snow
It. rain

rain

rain

rain/snow
rain

Precipitation - Trail Canyon

Date
1W2A93

11t10ts3
11t11t93
finag3
11t13t93

. no precipitation

. during this

. period
0.00
0.15 snow
0.35 snow
0.00

. no precipitation

. during this

. period
0.00
O.22 snow
0.00

. no precipitation

. during this

. period
0.00

,'.,:-*/
'tt"'

**-g*/ /-l

r i  ' . i  /
j r  u
i i

Gauge
Readinq

0.00
Precipitation

1Af t93
1?/1?/93
1?/1:s?

1?y31t93
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STATIOTT LOCATIOT{

CO-OP }IINING COI.TPANY
SUBS IDENCE I'TONITORING

TRAIL AI{D BEAR CANYON MIITES

ELEVATION CHAI{GE

I

t
I
I

t
t

( 1 )
(2 )

I
I

sils-1

st{s - 2

stts- 3

sl.{s- 4

coN-5

cot{- 5

st{s- 7

sl.ls-g

sus- 9

sl.ls - l0

Trai  I  /Bear

Bear Cyn.

Tra i l  Cyn.

Tra i  I  Cyn.

Bear Cyn.

Bear  Cyn.

Bear Cyn.

l.leCadden

Bear Cyn.

Bear  Cyn.

9188  .  57

8542 .50

g7  69 .06

8410  .  00

9379 .g l

949L  . 62

9398  .  7g

9062  .  15

9349  .  91

9331 .62

9188 .  40

8542 .  13

8768 .93

8409 .  gg

9379 .91

9491 .62

9398 .79

9062 .15

9348 .90

9331  .  64

9188 .40

8542 .03

8768 .79

8409 .69

937  g .  91

949L .62

9398 .79

9052 .  l 7

9348  .  85

9331 .70

0 .00

-0  , 10

-0 .15

-0 .  20

0 .00

+0 .01

-0  . 05

+0 .06

-0 .17

-0 .57

-o  .29

- 0 .31

0 .00

+0 .02

-0 .06

+0 .09

No tes : col{-6 and sl.ts-? through stts-lO establ ished 9/ 2zl9L.
The area was wa I ked between a I t s tati ons . l{o vi sibl e
moveme[t ,  cracks or other subsidence effects nere noted
during the survey, other than those shown on Plate 3-3.

t
I
I
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VEGETATION MONITORING OF TIM
TRAIL CANYON AREAS

1993

SCOPE

The purpose of this document is to report vegetation data of

several areas that have been previously revegetated by the CO-OP

Mining Company' Additionally, the areas wiII be compared to a

Reference Area selected earlier by representatives of the company

for a standard of revegretation success. Atl areas sampled for

this report hrere located in Trait Canyon, Emery County, Utah.

The areas sampled and reported within the following document

were:

BTCA 1
BTCA 2

. BTCA 4
BTCA 5
BTCA 6
Trail Canyon Reference Area
BTCA 3
BTCA 7
BTCA 8
BTCA 9
Pond Drainage Areas
Residential Exclusion Area.
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INTRODUCTION

General Site Descrintion

Trail Canyon; d branch of Huntington Canyon, is located west

of the town of Huntington, Utah. Several previously disturbed

areas have been reclaimed and reseeded in an effort to provide

permanent, self-perpetuating vegetative cover. Elevations of the

reseeded areas in the canyon range from 6,925 f t  to near ly 7,27s

ft above sea level. slopes that surround the canyon are

primarily dominated by pinyon-juniper, sarina wildrye and

mountain brush conmunities. Prior to disturbance and

development, the canyon bottoms hrere probably conprised chiefly

of sagebrush/grass and riparian conmunities. The vegetation of

the reclaimed areas in the canyon were all the result of

disturbances caused by previous nining activit ies.

The Reference Area previously selected by the CO-OP Mining

Company is also located in Trail Canyon at approxirnately the same

elevation as the reclaimed areas. The plant conmunity of the

Reference Area is basical ly pinyon-juniper lsal ina wi ldrye. f t

has an eastern exposure with a slope of approxinately 30 degrees.
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METHODS

Methodologies used herein were performed in accordance with

the guidelines supplied by the State of Utah, Division of oil,

Gas and Mining (DOGM) .

Quantitative and qualitative data nere taken on the

vegetation of the reclaimed and reference areas. Sampling was

conducted between July 22 and september g, 1993.

Transect and Ouadrat placement

Quadrats Ltere placed in the sample areas by a regular/random

technique. First, points were marked at regular intervals on a

tape-l ine along the reclaimed road (BTCA Nos. 1 ,  2,  4,  & 5) .

From these points a sample location was chosen using a random

number. Cover was then obtained from this sample location. Belt

transects $tere also placed in each of these areas to record woody

species density.

In BTCA Nos. 3, 6, 7, 8, g, the Residential Exclusion Area

and the Reference Area, transects were placed in locations

randomly. Once the transect lines were placed, reqtular points

were then marked on thern. From these marks, a random number

dictated the direction and distance to place the guadrats at
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right angles from the transect lines.

obtained from these sample locations.

Cover and densitY were

Cover and Composition

Cover estimates were nade using ocular methods with meter

square quadrats. Species composition and relative frequencies

hrere also assessed from the quadrats. Additional inf ormation

recorded on the raw data sheets were: estimated precipitation'

slope, exposure, grazing use, animal disturbance and other

appropriate notes. To be consistent, plant nomenclature

basically follows those names uses in the species mixes (for some

plants, scientific names have recently been changed in the

taxonomic literature) .

Woodv Snecies Density

Density of woody plant species of the reclaimed areas were

recorded using belt transects. These 5 ft by 50 ft belts !'tere

placed randomly throughout the study areas. Total number of

individuals by species were counted in each of the belt

transects. The average number was then calculated followed by

the number of individuals per acre.

Density of woody plant species of the Reference Area was

recorded using the point quarter distance method (Cottom and
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Curtis 1955). In this method, random points were placed on the

sample sites and measured into four guarters. The distances to

the nearest woody plant species were then recorded in each

guarter- The average point-to-individual distance was equal to

the square root of the mean area per individual.

Sample Adecruacy

Sampling adequacy tests for woody species density and cover

stere perforrned using fornulas from ttstatistical Methodsfl

(Snedocor and Cochran 1980),  wi th the goal that at  least 8oA of

the samples were within 10* of the true mean for the plant

conmunities of the area. The formula used is given below.

r - l
nmin  =  l t .zg  (s )  l2

I  x  ( .1 ) l
t _ l

where,
nnin = ninimum adeguate sample
s = standard deviation
x = sample mean

.1 = confidence interval

However, sample size was also influenced proportionately by

the total area of each sample site within a given reclaimed area.

In other words, the larger the revegetated area, the larger the

sample s ize.

5
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Photocrraphs

Color photographs of each sample area were taken at the time

of sanpling and subrnitted with this report.

Production

Total annual biomass was estimated by ctipping, drying and

weighing current annual productivity (in selected areas only) -

rrDouble samplingtt using four guadrats around the clipped and

weighed plot was accomplished.

Raw Data

The raw data were also submitted in the Appendix of this

report which would facilitate future scrutiny of the data and

further statistical testing if desired.

RESULTS

A road that had been reclaimed by the CO-OP Mining Company

was sampled to monitor its current existing vegretation. This

road was div ided into four (4) sample areas: BTCA Nos. 1 ,  2,  4,  &

5,  BTCA Nos.  3 ,  6 ,  7 ,  8 ,  g ,  the Pond Dra inage Areas

(previously called trslopestt), and the Residential Exclusion Area
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were other previously disturbed areas that have been reseeded.

These areas were also sampled. As previously mentioned, the

Reference Area had been chosen earlier by representatives of the

CO-OP Mining Company to be used as a standard for revegetation

success.

BTCA 1

Total  l iv ing cover of  BTCA 1 was est imated at 40.50?.

Grasses were the major l i feform in the area representing 55.65?

of the l iving cover, followed by forbs (35.422) and shrubs

(8.938).  For total  cover and composit ion of  th is area, refer to

Table  1 .

The most common etrass species by freguency rdere bluebunch

wheatgrass (Agropyron spieatum), intermediate wheatgrass

(Agropyton intermedium) , and Sandberg bluegrass (poa secunda) .

Most common forb species were chickpea milkvetch (Astragalus

cieet), yellow sweetclover (tIeliTotus otticinalis) and Lewis f lax

(Linun lenrsii ) . For cover and freguency by species, refer to

Table Z.

Woody species density vras estimated at ztgg4 individuals per

ac re  (Tab le  3 ) .
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BTCA 2

Total l iv ing cover of BTCA 2 $ras estimated at 3Z.SOZ.

Grasses were also the major lifeforrn in the area representing

47.518 of the living cover. Shrubs and forbs, however, comprised

nearry equal proportions of the 1iving cover (Tabre 4) .

The most conmon etrass species by freguency hrere bluebunch

wheatgrass and Sandberg bluegrass. Most conmon forbs species

hlere Lewsii flax, chickpea rnilkvetch and alfalfa (lledicaqo

sati'va). A number of other desirable plant species were also

represented in the quadrats (Tabre s). The shrub, rubber

rabbitbrush (Chrysothannnus nauseosus) , was also common in the

plots. This plant was estimated at G.s7Z of the l iving cover was

observed in s6.67* of the quadrats (Table 5) .

Woody species density was estimated at z,7og individuals per

acre  (Tab le  6 ) .

BTCA 4

Total  l iv ing cover of  BTCA 4 was est imated at 33.334.

Grasses were again the major l i feforrn in the area, representing

57-ALZ of the l iv ing cover.  Forbs comprised ZG.1rBZ and shrubs

L6.O2Z of  the cover  (Tab le  7)  .
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The most conmon grass species by frequency and cover were

bluebunch wheatgrass and intermediate wheatgrass, Most conmon

forbs species were nearly the same species as the areas above

(Table 8). Rubber rabbitbrush tras again common in the plots and

was estimated at 5.568 of the l iving cover and was found in

50.OOt  o f  the quadrats  (Tab le  B) .

Woody species density was high at 4,378 individuals per acre

(Tab1e 9)  .

BTCA 5

Total l iving cover of BTCA 5 hras estimated at 45. O08.

Unlike the areas described above, forbs were the major lifeforrn

in this area and represented 48.25* of the l iving cover, followed

by shrubs and grasses (Table 10).

The most conmon forb species by cover and freguency $tere

alfalfa and Lewis f1ax. They were observed in 80* and 90? of the

sample quadrats, respectively. Most cornmon shrubs species were

rubber rabbitbrush and big sagebrush (Artenjsja tridentata) .

For cover and freguency by species, refer to Table 11.

Woody species density was estimated at 8,494 individuals per

acre (Table 12 )  .
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BTCA 6

Total l iving cover of BTCA 6 was estimated at 39. OOA. The

three lifeforms present shrubs, forbs and grasses were nearly

equally represented in this sample area (Tab1e 13) . The area

was, honrever, quite variable relative to plant species diversity,

naturity of woody species, and composition. In other words,

there was much diversity within the sample area (see color

photograph) . Random samples were taken over the entire area and

subsequently consolidated. Therefore, the results reflect the

rrcombinedrt average of this dissirnilar area.

The most common etrass species was thickspike wheatgrass

(Agropyron dasystachyuml. Most conmon forb was yelrow

sweetclover whereas, the most conmon shrub was rubber

rabbitbrush. Table L4 shows the cover and freguencies of each

plant species.

Woody species density sras high when compared to the other

sample areas. It had an estimated 111200 individuals per acre

(Tabre 15), many the result of recent germination.

Reference Area

The Reference Area chosen earlier to be a standard for

future revegetation success was also sampled for comparisons.

10
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The Reference Area had a total  l iv ing cover at  31.OOA (Table 16).

Grasses also dominated the area, representing 65.572 of the total

l iving cover, followed by woody species and forbs at 23.L72 and

LL.26*,  respect ively (Table 16) .

The most conmon species, a gtrass, was Salina wildrye (Elynus

salinus) . No other plant species approached its importance by

cover or frequency (Table 17). The most common woody species

were corYnb buckwheat (Eriogonum corymbosum) and pinyon pine

(Pinus edulis) .

Woody species density was estimated at L,Agg individuals per

acre (Tab1e 18) . Total annual biomass productivity was

calculated by clipping and weighing samples from the field.

Results indicated the productivity to be 35g. sG pound per acre

(Table 19 )  .

BTCA 3

Total  l iv ing cover of  BTCA 3 was est imated at 35.00*.

Grasses again were the major l i feform in this area and

represented 58.75t of the l iving cover, followed by shrubs and

forbs 
' (Tab1e 

20)  .

The most grass species by cover and frequency were bluebunch

wheatgrass and thickspike wheatgrass. They were observed in 80?

1 1
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and 7OZ of the sample guadrats,

species were rubber rabbitbrush

and frequency by species, refer

respectively. Most

and big sagebrush.

to Table 2L.

conmon shrubs

For cover

Woody species density was estimated at 7L44 individuals per

acre (Tab1e 221 .

BTCA 7/8

BTCA 7 and BTCA 8 were located in close proximity, with a

road separating them. Because of their location, small size and

monitoring history, they were sampled separately but their data

were combined for the sunmary tables. Total living cover of BTCA

718 was est imated at 39.008. Unl ike many of the areas descr ibed

above, shrubs were the rnajor lifeform in this area and

represented 48.48* of the l iving cover, followed by qtrasses and

forbs (Table 231 .

CIearIy, the most conmon shrub species by cover and

frequency was rubber rabbitbrush. It $ras observed in 9ot of the

sample quadrats. Most common grass species were thickspike and

crested irheatgrasses. For cover and frequency by species, refer

to Table 24.

Woody species density was estimated at 5,246 individuals per

acre (Table 25) .  .

L2
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BTCA 9

Total  l iv ing cover of  BTCA 9 was est imated at 48.008.

Grasses were again the major l i feform in this area and

represented 67.76* of the l iving cover, followed by shrubs and

forbs (Table 26) .

The most common grass species by cover and frequency were

bluebunch and thickspike wheatgrasses. They were observed in

86.672 and 80.OOt of  the sample guadrats,  respect ively.  Most

conmon shrubs species were rubber rabbitbrush and big sagebrush'

For cover and frequency by species, refer to Table 27.

Woody species density was estimated at 8 ,494 individuals per

acre (Table 28 )  .

Pond Drainacre Areas

The Pond Drainage Areas have been called reclaimed tfslopesrt

in previous sample years. Tota1 living cover here was estimated

to be 39.80t,  grasses represent ing the major l i feform (Table 29')  .

The most conmon flrass species by cover and freguency were

again thickspike and bluebunch wheatgrass, both were present in

84t of the quadrats. As many of the previous areas, most common

shrubs species were rubber rabbitbrush and big sagebrush' For

13
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cover and frequency by species, refer to Table 30.

Woody species density was estimated at I,991 individuals per

ac re  (Tab1e  31 ) .

Residential Exclusion Area

Tota1 l iving cover of Residential Exclusion Area was

estimated at 36.252, with grass species the most conmon lifeform.

Forb species followed in irnportance by cover and composition,

represented, 22.862 of the total l iving cover (Table 32'l .

Most common of the grass species by cover and frequency was

intermediate wheatgrass. This species was present 1OOA of the

quadrats  (Tab le  33) .

Woody species density was estimated at 1,355 individuals per

acre (Table 34). Annual biomass production was also sanpled,

clipped and weighed in the laboratory. The total production was

est imated to be 484.7L lbs.  per acre (Table 35) .

DISCUSSION

Statistical analyses vrere performed initially to compare the

revegetated areas with the Reference Area. Because the

L4
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differences were obvious and significantly greater in favor of

the revegetated area, these analyses stere not reported in this

document. Instead, figures were created to demonstrate more

visually the differences between the areas.

Living cover and woody species density are the major

parameters used by the State of Utah to compare revegretated areas

with areas chosen as standards for success. Two other parameters

- composition and diversity are also compared in this report.

A brief discussion about each sample parameter follows-

Cover

The total living cover sras greater in each of the BTCATs and

other areas when compared to the Reference Area (with the

exception of BTCA 5). BTCA 5 had only slightly less l iving

cover. Figs. 1 & 5 show the living cover of each area, including

the Reference Area.

Composition

Composition, or the proportion of each lifeform relative to

cover, varied somewhat in the BTCATs and other areas when

compared to the Reference Area. Most of the areas, including the

Reference Area were dominated by grasses. However, the

revegetated areas ltenerally had a greater proportion of woody

1 5
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species and forbs - This difference could probably be considered

a positive factor, suggesting greater species and wildlife

habitat diversity. A comparison of the areas by composition is

i l lustrated in Figs. 2 & 6.

woody species density was signif icantly greater in almost

all the BTCAts and other reclaimed areas when compared to the

Reference Area. The exceptigr was the Residentiar Exclusion

area ' Figs. 3 & 7 i l lustrates a comparison of these areas,

including the Reference Area.

Species Diversity

As one measure of plant species diversity, the average

nunber of species encountered in each sample quadrat can be

calculated. without exception, each of the revegetated areas had

a greater number of species when compared to the Reference Area

(Figs' 4 & 8) - The species observed were nearly all ndesirablefl

species, with very few ttweedytt species. Although a few of the

species were not native to the area (e.g. crested wheatgrass,

intermediate wheatgrass and yellow sweetclover), all were

valuable for wildlife habitat and preventing soil erosion. They

were also adapted to the existing disturbances and aesthetically

pleasing - Mt. Nebo ,scjent it ie, rnc. has been responsible for

1 5
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monitoring the reclaimed sites (either gualitatively or

quantitatively) since 1990. None of the established species

appear to be over-competitive to the point of excluding all other

species. Although a thorough year-by-year comparison has not

been made for the context of this report, the sample results do

not appear to indicate a decrease in diversity, productivity'

woody species density or cover.

Summarv

To briefly summar ize, the vegetation of the reclaimed areas

appear to be in healthy, diverse, and vigorous condition.

Furthermore, the vegetation appears to be capable of naintaining

productive, viable, and self-sustaining plant populations at

Ieast equal to the Reference Area previously chosen as a standard

for revegetation success.

L7
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TABLE 1: Total
Canyon for the

cover and composition
CO-OP Mining Company.

surnmary for BTCA 1 in Trail

TOTAIJ COVER

Living Cover
Litter
Bareground
Rock

cottPo8ITroN

Shrubs
Forbs
Grasses

t I{EJA}I
COVER

40 .50
17 .00
18 .00
24 .50

8 .93
35  . 42
55 .65

8TE}IDARD
DEVIATION

3 .50
6 .40
9 .00

11 ,05

LL .32
L6  . 97
20 .15

SA}tPL,E
AT,ZE

10
10
10
10

10
10
10

1 8
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TABLE 2: Species cover and frequency
Canyon for the CO-OP Mining Company.

sunmary for BTCA 1 in Trail

SPECIEg

TREES & SHRUBS

Artemisia tridentata
Chry s othamnu s nauseosus
Pinus edul,is

FORBS

Artemisia Tudoviciana
AstragaJ,us cicer
Linum Tewsii
t lel iTotus of f icinalis

GRASSES

Agropyron eristatum
Agropyron dasy s tachyrum
Agropyron intermedjun
Agropyron spicatum
Oryzopsis hymenoides
Poa secunda

1 .00
2 .00
0 .50

2 .00
4 .50
4 .80
2 .70

5 .  50
2 .00
5 .  00
4 ,00
1 .  50
5 .00

sTAIIDARD
DBVIETION

2 .00
4 .58
1 .50

3 .32
7  . 89
5 .  04
2  . 37

9 .50
3  . 32
7 .75
3 .74
2  . 29
5 .48

SAUPL,E REITATfVE
arzB FREQSENCy

10
10
10

10
10
10
10

10
10
10
10
L0
10

20 .00
20 .00
10 .  o0

30 .00
30 .00
60 .00
60 .00

30 .00
30 .00
40 .0o
50 .00
30 .00
50 .00
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TABLE 3: Woody
the co-OP Mining

species densi t ies
Company.

of BTCA 1 in Trail CanYon for

Artemisia tridentata
Chry s othamnus nauseosus
Eriogonum eorymhosum

ItuttBER/ecRE

L524.  50
1 2 1 9 . 6 8

2 3 9 . 5 8

29.8.:l--8-6TOTAL
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TABLE 4: Total
Canyon for the

cover and composition summary
CO-OP Mining Company.

for BTCA 2 in Trail

gAl'tPIJE
atzE

30
30
30
30

30
30
30

TOTAIT COVER

Living Cover
Litter
Bareground
Rock

col,tPo8ITroN

Shrubs
Forbs
Grasses

t I,IEAIT
COVER

32 .50
8 .33

22  . 33
36 .83

27 .L7
25 .32
47  . 5L

STAIIDARD
Dg9rerroil

11 .31
4 .7 t

L2  . 83
14 .80

23 .68
18 .92
27 .52
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TABLE 5 ! Species cover and frequency sunmary for
Canyon for the CO-OP Mining Company.

SPECIEE

TREES & SHRUBS

Artemisia tridentata
Chrysothatwrus nauseosus
Eriogonum corynbosum

FORBS

AchiTTea miTTefolium
Aster chilensis
Astraga-l.us cicer
Halogeton gTomeratus
Lappula occidentalis
Linus Tewsii
tr[edieago sativa
t'IeliTotus of ticinalis
Penstemon pachyphyTTus
SaIsoIa iberica

GRASSES

Agropyron dasystachyum
Agropyron intermedium
Agropyron spicatum
Bromus tectorum
oryzopsis hymenoides
Poa pratensjs
Poa secunda

sTATIDARD
DEVIAIION

BTCA 2 in Trail

SAUPL,E RELATM
sruE FREQUENCY

0 .83
6 .57
1 .  50

0 .17
0 .  17
L .67
o .L7
0 .  17
3 .33
1 .33
o .  50
o  . 67
o .  17

0 .83
2 .L7
5 .93
0 .33
0 .33
0 .33
5 .33

2  . 27
8 .77
3  . 69

0 .90
0 .90
2 .36
0 .90
0 .90
5 .22
3 .14
1 .50
2 .8L
0 .90

3  . 67
4 .95

LO.26
1 .80
L .25
1 .80
6  . 45

30
30
30

30
30
30
30
30
30
30
30
30
30

30
30
30
30
30
30
30

13 .33
56  . 67
L6 .67

3 .33
3 .33

33 .33
3 .33
3 .33

43  . 33
20 .00
10 .00

5  . 67
3 .33

6  . 67
26  . 67
43 .33

3 .33
3 .33
3 .33

56  . 67
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TABLE 5: Woody
the CO-OP Mining

species densities
Company.

of BTCA 2 in Trail canyon for

Artemisia tridentata
Chrysothamnus nauseosus
Eriogonum corymbosum
Pinus ponderosa

lrrruBER/ACRE

293 .72
2030 .99

361 .78
2L .49

?,JSU-j3.TOTAL

il
I
I
I
I
I
I

23
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TABLE 7: Total
Canyon for the

cover and composition sunmary
CO-OP Mining Company.

for BTCA 4 in Trail

8el{PIJE
g IZE

1 8
1 8
1 8
1 8

t rrEAr{
COVER

33 .33
7  . 22

34 .L7
25  . 28

L 5 . O 2
2 6  . 5 8
5 7  . 4 L

StrANDIRD
DSYIA!ION

9 .72
2  . 48

L5 .L2
10 .34

18 .78
26 .22
30 .23

TOTAI, COVER

Living Cover
Litter
Bareground
Rock

COUPOSITION

Shrubs
Forbs
Grasses

24
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TABLE 8: Species cover and freguency sunmary for BTCA 4 in Trail
Canyon for the CO-OP Mining Company.

8PECTEs

TREES & SHRUBS

Artemisia tridentata
Chrysothamnus nauseosus

FORBS

Aster ehiTensis
AstragaJ,us eieer
Linus J,ewsii
t'Iedicago sativa
titelilotus ot f ieinaJ,is
Penstemon palmeri

GRASSES

Agropyron dasystachyum
Agropyron intermedium
Agropyron spicatum
Poa seeunda
Sitanion hystrix
Oryzopsis hymendojdes

o .2g
5 .  56

0 .29
3 .33
1 .94
2 .22
0 .83
0 .83

4  . 44
2 .79
4 .L7
L .67
o .2g
4 .72

STANDERD
DEVIATION

1 .  1 5
7  . 4 3

1 .  15
8 .33
3 .39
6 .  05
2 .50
2 .50

to  .26
4  . 4 8
5 . 8 3
4 . 7 L
1 .  1 5
6 . 7 6

SAltPIrE REITATfVE
srzE FREQUENCY

1g  5 .55
18  50 .  00

1 8
18
1 8
1 8
1 8
1 8

18
1 8
1 8
1 8
1 8
18

5 .56
22  . 22
27 .78
L6  . 67
11 .  11
11 .  11

2 2  . 2 2
3 3 . 3 3
4 4 . 4 4
L 6 . 6 7

5 .  5 6
3 8 . 8 9

25



TABLE 9: Woody
the CO-OP Mining

species densities
Company.

of BTCA 4 in Trail CanYon for

Artemisia tridentata
Chrysothamnus nauseosus
Pinus gnnderosa

ilmdBER/ACRE

26L.  3 6
4 1 0 1 . 9 0
_  L 4 . 5 2

a3l3-'-29-TOTAL

26
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TABIE 10: Total cover and composition summary for BTCA 5 in
Trail Canyon for the CO-OP Mining Company.

TOTAIJ COVER

Living Cover
Litter
Bareground
Rock

coltPosrTIoN

Shrubs
Forbs
Grasses

I IIEA}T
COVER

45 .  00
9 .50

L7 .50
28 .00

26 .90
48  . 25
24 .94

STATfDARD
DEVIATION

4  .47
5 .10
9  . 29

11 .  00

18 .07
L9 .02
L2 .72

gAIttPIJE
SIZE

10
10
10
10

10
10
10

27
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TABLE 11: Species cover and
Canyon for the Co-oP Mining

frequency summary
Company.

for BTCA 5 in Trail

t UEAN
COVER

gTANDARD
DEVTATION

2 .00
9 .L7

5 .L2
9 .76
1 .  50

2 . O O
2  . 4 5
6 . 7 8
1 .  5 0

SEUPI.'E REIJATIVE
sIZE FREQUENCy

I

SPECIES

TREES & SHRUBS

Artemisia tridentata
Chrysothamnus nauseosus

FORBS

Linus Tewsii
Itledicago sativa
Penstemon palmeri

GRASSES

Agropyron dasystachyum
Agropyron intermedium
Agropyron spicatum
Poa secunda

1 .  00
11 .  O0

7 .50
13 .50

0 .  50

1 .  0 0
2 . 0 0
8 . 0 0
0 . 5 0

10
10

10
10
Lo

10
10
10
10

20 .00
90 .o0

90.  o0
80 .  o0
10 .00

20 .  00
40 .  o0
70 .  oo
10 .  oo

I
I

28
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TABLE 12: Woody species densities
the CO-OP Mining Company.

of BTCA 5 in Trail CanYon for

Artenisia tridentata
Chrysothamnus nauseosus

NrruBER/ACRE

130 .58
8353 .52

EA9A-2,9TOTAL

29
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TABLE 13: Total
Trail Canyon for

cover and composition summary for BTCA 6 in
the CO-OP tlining Cornpany.

TOTAIJ COVER

Living Cover
Litter
Bareground
Rock

COT,IPOSITION

Shrubs
Forbs
Grasses

* uEAlr
COVER

39.  o0
11 .25
29 .00
20 .75

29 .92
33 .11
36 .96

gTATDERD
DEYIA[ION

8 .45
5 .21

LL .25
10 .52

21 .85
23 .35
L6 .37

SAUPfJE
gIZE

2A
20
20
20

20
20
20

30
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I TABLE 14: Species cover and freguency summary for BTCA 6 in Trail

Canyon for the CO-OP Mining Company.

I UE}}I
COVER

t
I
I
I
I
I

SPECIEg

TREES & SHRTIBS

Artemisia tridentata
Chry sotharnnus nauseosus

FORBS

AchilTea miTTefolium
Aster ehilensis
Astragalus cicer
Grindelia sguarrosa
Linus Tewsi i '
Iiledicago satirra
It[eLilotus ot f ieinaJ.is
Penstemon palmeri
SalsoJa iberica
Sanqtisorba minor

GRASSES

Ag ro pyron dasy s t achyntm
Agropyron cristatum
Agropyron spicatum
Dactylis glomeratus
Elymus cinereus

sTAIIDARD
DE\TIATIOI{

2 . 9 L
2 . 9 L

2 .38
1 .50
1 .  09
3 .7L
2 .OL
1 .  09
5 .28
1 .  09
1 .  09
1 .80

4 .7L
4 .  O3
4 .L6
1 .  09
4 .02

SAI.IPLE REIJATM
srzE FRE9UENCy

I
t

I
I
I

I
rl
I
I
I
I

2  . 20
10 .90

0 .75
0 .50
0 .25
1 .40
1 .50
o  . 25
5 .35
0 .25
0 .25
0 .95

6 .25
2 .  50
4  . 44
0 .25
L .  15

20
20

20
20
20
20
20
20
20
20
20
20

20
20
20
20
20

40.oo
40 .  oo

10 .00
10 .  oo

5 .  O0
15 .00
40 .  oo

5 .  OO
50 .  o0

5 .00
5 ,00

20.  oo

85 .  OO
35 .  O0
15 .00

5 .00
10 .00
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TABLE 15: Woody
the CO-OP Mining

species densities
Company.

of BTCA 6 in Trail Canyon for

Ceratoides Tanata
Chry s othamnu s nauseosus
Eriogonum corymbosum
Juniperus osteos perma

NIIIIBER/ACRE

5 6 1 0 . 5 3
6 0 7  2  . 2 7

L 7  . 4 2

lJlJ9-22TOTAL

32
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TABLE t5: Total cover and composition summary for the Reference
Area in Trail Canyon f or the CO-OP Dlining Company.

TOTAL COVER

Living Cover
Litter
Bareground
Rock

cottPogITIoN

Shrubs
Forbs
Grasses

t uEln
COVER

31 .00
15 .00
20 .25
32 .75

23 .L7
11 .25
55 .  57

STANDARD
DEVIATION

8  .46
8 .  00

11 .01
14 .  10

30 .55
L5 .25
30 .35

SAl.lPIrE
g IZE

20
20
20
20

20
2A
20

t
t
t
I
I
I
I
t
I
t
t
t
t
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TABLE 17: Species cover
Area in Trail Canyon for

and frequency summary for the Reference
the co-oP Mining CompanY.

I
I
T
I
I
I
I
I
I

SPECIEs

TREES & SHRUBS

Chry sothamnus nauseosus
Ephedra viridis
Eriogo.num corynhosum
Junigterus scopuTorum
Pinus edu-l,is
Rosa woodsii

FORBS

Artemisia dracunculoides
Aster foliaceus
Astragalus sp.
Erigeron engelmanii
Hymenoxys richardsonii

GRASSES

Elymus salinus

o .L2
0 .75
2  . 80
1 .50
2 .00
0 .25

1 .  00
0 .  25
0 .85
1 .00
0 .25

2A  .25

gTANDARD

DEVIATION

o  . 44
2 .38
5 .79
6 .54
8 .72
1 .  09

2 .55
1 .  09
2 .39
2 .55
1 .  09

11 .45

SAI'iPLE REITATM
aTzB FREQUENCY

20
20
2A
20
20
20

20
20
20
20
20

20

5 .  O O
10.  oo
30 .00

5 .  0 0
5 .  O O
5 . 0 0

15 .  OO
5 .  OO

15 .  00
15 .  O0

5 .00

90.  oo

I
t
I
I
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TABLE 18: Woody species densities of
Canyon for the CO-OP Mining Company.

the Reference Area in Trail

Chrysothamnus nauseosus
Gutierrezia sarothrae
Rosa woodsii

NL{BER/ACRE

1 8 1 . 5 0
L O 7  5 . 9 0

9 6 . 8 0

LA99-3.9',TOTAL

3 5
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TABLE 19: Biomass production of the
Canyon for the CO-OP Mining Company.

Reference Area in Trail

LB8 /ACRE

Herbaceous P1ants
Woody Plants

Mean

232  . 50
L27 .L3

35e-5-6

Std.  Dev.

1 6 1 . 9 8
L 6 4 . 2 5

L 6 8  . 6 2

Samp. SLze

20  (1001  *
2O  (10O)  *

20  (  1OO1  *

Samp. Slze = Sample Size

' Number in parcnthesea are the sample sizes
when "double sampling' methods are coneidered.
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TABLE-2O: Total cover and composition sunmary for BTCA 3 (upper
pad) in Trail canyon for the cb-op Mining company.

TOTAL COVER

Living Cover
Litter
Bareground
Rock

cottPogrTIoN

Shrubs
Forbs
Grasses

t uEArf
COVER

35 .00
6 .00

30 .00
29 .00

24 .53
L6 .72
58 .75

STANDARD
DE'IYIATTON

5  .32
2 .00

10 .95
15 .78

18 .58
L2  . 27
20 .08

8AI'!PIJE
8 IU  E

10
10
10
10

3 7
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TABLE 21: Species cover and
Canyon for the co-oP Mining

frequency summary
Company.

for BTCA 3 in Trail

sAI'!PLE RELATM
sIzE TREQUEDICySPECIEg

TREES & SHRUBS

Chry s othamnus nauseosus
Ceratoides lanata

FORBS

AchiTTea nillefolium
Linum Tewsii
t{elil,otus ot f icinalis

GRASSES

Agropyron dasys t achyntm
Agropyron spicatum
Elymus cjnereus
oryzopsis hymenojdes

7  . 50
0 .  50

1 .  OO
3  .50
1 .00

7 .50
8 .00
2  . 50
3  . 50

STAIIDARD
DBVIATION

4 .51
1 .50

2 .00
2 .29
3  . 00

6 . 8 0
6 . 4 0
2  . 5 0
6 . 3 4

10
10

10
10
10

10
10
10
10

90.  oo
10 .  o0

20 .00
70.  oo
10.  oo

70 .  00
80 .  oo
50 .  00
30 .00
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TABLE 22: Woody
the CO-OP Mining

species densities
Company.

of BTCA 3 in Trail Canyon for

Artemisia tridentata
Chrysothamnus nauseosus

NInIBER/ACRE

L 7  4  . 2 4
6 9 5 9 . 5 0

1JA3-3ATOTAL
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TABLE 23: Total cover and
Trail Canyon for the CO-OP

composition summary
Mining Company.

for BTCA 7 /8 in

TOTAIJ COVER

Living Cover
Litter
Bareground
Rock

col.tPogITIoN

Shrubs
Forbs
Grasses

t ttEAtt
COVER

3 9 . O 0
1 1 . 7 5
2 9 . 5 0
1 9 . 7 5

48 .48
15 ,  07
36 .45

8trE}IDERD
DEVIATION

8 .75
5 .18

10 .71
7 .50

2 5 . 9 4
L 4  . 3 9
3 0 . 4 4

gAltPIrE
gTZE

20
20
20
20

20
20
20

40
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TABLE 24: Species cover and
Trail Canyon for the CO-OP

frequency sunmary
Mining Company.

for BTCA 7  /8  i n

SPECTES

TREES & SHRUBS

Artemisia tridentata
Chrysothamnus nauseosus
Eriogonum corymbosum
Yucca harrimaniae

FORBS

Grindelia spuarrosa
I'Iedicago sativa
MeLiTotus otficinalis
Opuntia polyacantha
Penstemon sp.
SaJsoJ,a iberica

GRASSES

Agropyron srjstatum
Agropyron dasystachyum
Agropyron spicatum
Bromus carinatus
Elymus cjnereus
Oryzopsis hymenoides
Stipa eomata

o .25
17 .50

0 .75

o  . 25
0 .75
2 .90
0 .25
1 .  10
o  . 25

4  . 25
7  . 25
1 .  00
1 .50
0 .25
0 .50
0 .25

STAIIDARD
DBYIATTON

1 .  0 9
1 1 .  1 2

2  . 3 8

1 .  0 9
2 . 3 8
3 . 8 5
1 .  0 9
2 . 7 4
1 .  0 9

6 . 9 4
8 . 8 7
4  . 3 6
3  . 2 0
1 .  0 9
2 . L 8
1 .  0 9

SEUPIJE RELATIVE
srzE FREQUENCY

20
20

20

5 . 0 0
90.  o0

L0 .  oo

5 .  O0
10 .  o0
40 .0o

5 .00
10 .  o0

5 .  O0

30.oo
50 .00

5 .00
20 .  o0

5 .  O0
5 .  00
5 .00

20
20
20
20
20
20

20
20
20
20
20
20
20

I
I
I
I
I
I
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TABLE 25: Woody species densities
for the CO-OP Mininq Company.

of BTCA 718 in Trail CanYon

Chrysothamnus nauseosus
Gutierrezia sarothrae
Opuntia gnlyacantha
Yucca harrimaniae

DIIniBER/ICRE

4207 .7  4
382  . 52

54  . 65
601 .  11

52,A5-52TOTAL

42
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TABLE 26: Total cover and composition summary for BTCA 9 in
Trail Canyon for the CO-OP Mining Company.

TOTAL COVER

Living Cover
Litter
Bareground
Rock

cot{PosrTro}r

Shrubs
Forbs
Grasses

I UEEN
COVER

48 .00
13 .33
22  . 67
16 .  O0

29  . 89
2 .36

67  . ' l 6

sTANDERD
DEVIATIOT{

7 .70
5 .  68
9 .29
6 .63

1 8 . 5 0
4 . 7 9

L 7 . L 6

SAltPLE
gTZE

15
15
15
15

15
15
15

43



t l,lEAtf
COVER

I
I
I
I
I
I
I
t
I
I
I
I
I
t
I
I
I
I
I

TABLE 27: Species cover and
Canyon for the CO-OP Mining

frequency sunmary
Company.

for BTCA 9 in Trail

SPECIEs

TREES & SHRUBS

Artemisia tridentata
Chry sothamnus naus eosus

FORBS

AchilTea nillefolium
Koehia scoparia
Penstemon palmeri

GRASSES

Agropyron cristatum
Agropyron dasystaehyrum
Agropyron spicatum
Elymus cinereus

1 .  00
14 .  O0

0 .33
0 .33
0 .33

2 .00
12 .  00
15 .00

2  . 00

sTANDARD
DE\TIATION

2 .7L
10 .20

L .25
L .25
1 .25

4  . 4 0
8 . 5 2

1 1 . 2 8
4  . 0 0

8AI{PLE RELATM
srzE FREQUENCY

15  20 .00
15  93 .33

15
15
15

15
15
15
15

6  . 67
6  . 57
6  . 67

20 .00
80 .00
86  . 67
20 .00

4 4
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TABLE 28: Woody
the CO-OP Mining

species densities
Cornpany.

of BTCA g in Trail CanYon for

Artemisia tridentata
Chrysotharnnus nauseo,sus
Eriogonum corYmbosum

NnlrBER/ICRE

6 7 5 .  1 8
7 6 2 3 . 0 O

L96 . 02

9A9A-2,9TOTAL

4 5



I
t
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I

TABLE 29: Total cover and
Drainage Areas ( ttslopestt )
Company.

composition summary
in Trail Canyon for

for the Pond
the CO-OP Mining

TOEAIJ COVER

Living Cover
Litter
Bareground
Rock

col,tPosITIoll

Shrubs
Forbs
Grasses

t rrEAr{
COVER

39 .90
13 .00
22 .7L
24 .80

19 .50
g .0g

72 .42

STAITDARD
DEVIATION

8 .  1 8
6 .  0 0
7  . 6 3
9 . 5 4

15 .68
15 .82
20 .35

SAI'TPLE
ATZE

25
25
25
25

25
25
25

4 6
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TABLE 30: Species cover and
Drainage Areas ( ttslopesrf ) in
Company.

freguency sunmary for
Trail Canyon for the

the Pond
CO-OP Mining

SPECIES

TREES & SHRUBS

Artemisia tridentata
Chry s othanruru s nauseosus

FORBS

Artemisia dracunculus
Kochia scoparia
IfieliTotus of f icinaJ,is
Penstemon palmeri
Sanquisorba minor

GRASSES

Agropyron cristatum
Agropyron dasy stachyum
Agropyron spi catum
Elymus cjnereus
Elymus saJ,jnus
Oryzopsos hymenojdes

0 .94
6 .29

0 .20
1 .  00
0 .50
o .  g0
0 ,49

1 .60
L2 .20
11 .  60

2 .20
0 .60
1 .40

STAIIDARD
DEVIETIOTf

2  . 24
4  . 66

0 .  gg
4 .  00
L .62
1 .70
1 .39

5 .24
10 .30
10 .07

5 .  g4
2 .L5
4  . 36

SAI.TPIJE RELATIVE
srzE TREQUENCY

2 5  1 6 .  O O
2 5  7 6 . 0 0

25
25
25
25
25

4 .00
8 .  OO

12 .00
20 .o0
12 .0O

12 .00
84 .00
84 .00
16 .00

8 .  OO
12 .00

25
25
25
25
25
25

47
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TABLE 31: Woody species densities
(rrSlopesrr)  in Trai l  Canyon for the

of the Pond Drainage Areas
CO-OP Mining Company.

Artemisia tridentata
Chrysothamnus nauseosus

NnlrBER/ACRE

8 3 6 . 3 5
8 1 5 4 . 4 3

e99-0,.ze.TOTAL

4 8
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TABLE 32:
Residential
Company.

Total cover and
Exclusion Area

composition summary
in Trail Canyon for

the
co-OP Mining

for
the

TOTAIJ COVER

Living Cover
Litter
Bareground
Rock

coltPo8rTIoN

Shrubs
Forbs
Grasses

t l,tEAtt
COVER

36 .25
29  . 25
22  . 50
12 .00

6 .  69
22 .86
70 .45

8tra}IDARD
DEVIATION

6 .50
11 .  54

8 .73
8 .72

11 .  69
24 .72
24 .76

SEUPLE
SIZE

20
20
20
20

20
20
20

4 9
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TABLE 33: Species cover
Exclusion Area in Trail

and frequency
Canyon for the

sunmary for the Residential
CO-OP Mining ComPanY.

SPECIEg

TREES & SHRUBS

Chry sothamnus nauseosus
Gutiercezia sarothrae
Rosa woodsii
Pjnus ponderosa

FORBS

AchiTTea mil letolium
Aster foliaceus
Astragalus eicer
ConvolrruJ,us arvens is
Erigeron sp.
t{edicago sativa
Ifiel i lotus otficinalis

GRASSES

Agropyron intermedium
Bromus earinatus
Dactylis gTomeratus
Elymus saJ,inus

0 .75
1 .  00
0 .25
0 .25

0 .50
5  . 25
0 .25
0 .25
0 .25
2 .00

L7  . 25
6 .50
1 .  50
0 .25

STATTDARD
DEVIATION

2 .38
2 .55
1 .  09
1 .  09

2 .18
9 .  55
1 .  09
1 .  09
1 .  09
2 .92

10 .06
7  . 60
3 .20
1 .  09

SAUPLE RELATIVE
aTzE FREQUENCY

20
20
20
2A

20
20
20
20
20
20

20
20
20
20

5 .00
15 .00

5 .  00
15 .  O0

5 .  0 0
30 .0o

5 .  00
5 .00
5 .00

35 .00

1 0 0  .  0 0
5 5 . 0 0
2 0 .  0 0

5 .  O 0

5 0
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TABLE 34: Woody species
Area in Trail Canyon for

densities of the
the CO-OP Mining

Residential Exclusion
Company.

Chrysothamnus nauseosus
Gutiercezia sarothtae
Rosa woodsii

NInIBER/ACRE

1 8 1 . 5 0
t o 7  6 . 9 0

9 6 . 8 0

l-:t55-'-2-0'TOTAL

51



TABLE 35: Biomass production of the Residential Exclusion Area
in Trail canyon for the co-op Mining company.

IrBS/ACRE

Mean

Herbaceous Plants 4G7.62
Woody P lants  1G.64

TOTAL ISLJJ

Samp. Size = Sample Size

' Number in parentheses are the sample sizes
when touble sampling" methods are conridered.

Std.  Dev.

205  . 49
53 .19

zLO.32

Samp.  S ize

20  (  1OO1  *
20  (100 )  *

20  (1O01  *

52
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FlG. 1: 1993 - Understory Cover for the BTCA Areas



FlG. 2: 1993 - Lifeform composition of the BTCA Areas
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FlG. 3: 1993 - Woody Species Density of the BTCA Areas



FlG. 4: 1993 - Species Diversity of the BTCA Areas
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FlG. 5: 1993 - Understory Cover for the BTCA & Other Areas
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FlG. 6. 1993 - Lifeform Composition of BTCA & other Areas
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FlG. 7: 1993 - woody Species Density of BTCA & other Areas
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FlG. 8: 1993 - Species Diversity of BTCA & Other Areas
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I c0-0p rll€
Trail Canyon
BTCAT-Rec la i redRoad
Exoosur-r
Slope;
Sarple Datec 9 Sept 19!13 t.00 e.00 3.00 {.00 5.00 6.0(t 7.00 8.00 9.00 10. ffl

0.00
0.00
0.(N)

0,00 0.00 0.@ 5.00 0.00
5,S 5,00 0,00 0.00 0,m
0.00 0.00 0.(F 0.00 0.00

0.00 0.00
0.00 0.00
0.00 5.00

I
I
t
I
t
I
I
I
I
I

TES t $rRu8S
hrasothamus nauseosus
ertenisie tridentatr
Pinus edulis

FORBS
flrterisia ludoviciana
Hstragalus cicer
)blilotus officinalis
Linum lmsii

6RRSSES
Foa secunda
Stipa hperrides
Agrcpyron dasystadryrn
Agr.oppun inteyredirn
flgr.opyron spicatru
Agroppvn cristatul

0.00 0.00
0.00 0,00
5.00 0.00

10,00 e5.00
0.00 0.00
0.00 0.00

0.00
0,00
0,00

0.00 0.00
3.00 e0,00
e.00 5.00
3,00 0,00

0.00
0,00

10.00
5,00
0,00
0,00

5.00 10.00 0.00
0,00 0.00 0.00
5.00 0.00 0.00
0.00 0,00 10,00
5.00 s00 5,00
0,00 0,00 e0,00

0,00
0,00
5,00
0,00

10.00 10.00
5.00 0.00
0,00 0.00
0,00 0.00
0.00 10.(0

15,@ e0,00

15. (s
0,00
a.w

0.00 5.00 10.00
0,00 0.00 0,00
0.00 0.00 a,(fr
5,00 10,00 5,00

0.00 15.ff1
5,00 5.00
$.w 0,K)
0.00 0.00
5.00 10.00
0,00 0,00

0.00
e0,00
0.00
0,00

0.00
0,00
5.00

10.00

0.00
0.00
5,00

15,00

5,00
0,00
5.00
0,00

I
I

c{il/ER
Total Living Cover
Litter
Earcgr.ound
Rock

31i.00 {0.00
15,00 e5.00
{0.fir e5.00
10,00 10,00

{0,00 35.fr1
ffi,00 e0.00
e5.00 15.00
lo.m 30.00

40.fi, {5.00
5.00 10,00

10.ffi 15.00
+5.00 30.00

+0.00 s5.00
e0,00 e0.00
15.00 10.00
e5.00 a5.00

40.00 +5.00
40,00 10,00
15.00 10. ffl
a5.00 33.0c

I
I UHFOSITIII.I
$rubs
Forbs
basses

0.00 19.50
57,l{ ffi.00
{e86 6e.50

0.00 lh.n
54.50 {9,96
37.50 {9.85

la50 0.00
50,00 E,E,
n,w n.78

1e.50 0.00
14.50 l l , l l
73,U) 88,89

R,50 0. ff,
37,50 33,3:l
E.Ut 66.57

I
I 6s
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Free

HH}P HI}C
Trail Canyon
FTCRl -Rec la inedRoad
Exposure:
Sloser
Sarple Date: 9 Sept l9ll3

e,00
1.00
0,50

e,00
{. ilt
e.70
{.90

5,00
1.50
e,00
5.00
{,00
$50

4.58
e.00
1,50

3.3a
7.89
4,37
5.0+

5,{8
2,8
3.3a
7,8
3,7{
8.50

to.oo
lp.60

o.('0

so.ct)
lertr
?aq)
9ro.oO
5OdD
3o,lA)

TREES T S{RIFS
Brrysotharnus nauseosus
Hrterisir tridentata
Pinus edulis

FtlRBS
ftrterisia ludovieiana
fistragalus cicer
ilelilotus offieinalis
Linum lemii

6RAffiS
fua securda
Stipa hyrenoides
f, gnopprrr d asyst actr yrn
Agr.opynon interudirn
f,gropprn spicatrm
Agnopyron cristrtul

30'0D
3o.0D
t'o.S
tt}rl

+0.50 3,=s
17.00 5.{0
18,00 9,00
e4.50 11.06

HI'JER
Total Living Cover
Litter
Baregrrund
Rock

8,93 l l ,3g
35.€ 16.97
58,65 90. 16

T CIIIIPIFITII}N
Shrubs
Forbs
6rasses

66
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cll-op HIr€
Trail Canyon
B T C R A - R e c l a i r e d R o a d
Exoosure: Sll
S l o p e ;  l - 5 d e g
Sarple Date: 9 Sept 1993 1.00 e00 3. ffi 8,00 9,00 10. ffi7.$06. ff,5.00+.00

t TREES I $IRIIBS
hterisia tridentata
Eriogonur coryrbosnr
Chrysothannus nauseoous

Ft}RBS
Lapsula occidentalis
Rchil lea r i l lefol iur
Fenstemn pachyphyllus
Salsola iberica
fhdicago sativa
flster chilensis
Astagalus cicer
Linus lersii
Itblilotus offieinal is
Halogeton qloreratus

GRflSSES
Foa secunda
Foa pratensis
ffgnopyrcn spicatum
figroppvn dasystaciyur
Agruppun interuedirrr
Brmus tectorur
Stipa hyrernides

0.00 0.00
0.00 0,00
0,00 0.00
0.00 0,00
0.00 0.00
0,00 0.00
5.00 5.00

10,00 5,00
0.00 0.00
0,00 0.00

15.00 5.00
0.00 0.00
0.00 15.00
0,00 0,00
0.00 0.00
0.00 0,00
0.00 0.00

0.(o 0,00
0,00 0,00
5.00 0.00

0.00
0,00
5.00

5.00 0.00
0,00 0,00
5.00 0,00

5.00
0.00

10,00

0.00 0.00
0.00 0,00
0.00 0.00
0.00 0.00
0.00 0.00
5,00 0,00
3.00 5,00
5,00 0,00
0.00 0.00
0.00 0.@

0.00 15,00
0.00 0.00

10.00 5.(n
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00 0.00
5.00 10.00

10.@ 13.00

0.fi, 0,(X)
0,00 5.00

e5.00 15.00

o.aa 0.0(l 0.00
0,00 0.00 5.00
0.00 0,00 5.0(r
o.ff 0,00 0.00
0.00 5,00 0,00
0.00 0,00 0.00
5.00 0.00 3.00
0,00 e0.00 5,00
5.00 0.00 0.0(l
0.00 0,00 0,@

5.00 0,00 s.(fl
0,00 0,00 0.00

15.00 10.00 0.00
0,00 0,00 0,00
5.00 0.00 5.00
0.00 0,00 0.00
0.00 0,00 0.00

I
I
I
t
I
I
I
I
I
I

0,00
0,00
0.00
0,00
0.00
0,00
0. ffl
0.00
0.00
0,00

15.00
0.00
0.00
0,00
0.00
0.00
0.00

0.00 0.00
0.00 0,00
0.00 0.00
0,00 3.00
5.00 0.co
0.00 0,00
0,0(J 0.00
0.00 5.00
0.00 0.00
0,00 0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 e0,00
0.00 0,00
0,00 0.00
0,00 0.00

I
ctlvER
Total Living Cover
Litter
Eareground
Rock

*. * 30.00 40.00
10,00 5,00 10,00
43.00 30.00 .15.00
5.00 si,00 35,00

30.00 30.00
5,00 5.00

{0.00 15.00
e5.00 50,00

3(r.00 35.00
5.00 t0.00

30.00 ?:5. ff,
38,00 30,00

38.00 60.00 50.(0
5,00 10,00 10.00

35.00 5.00 5.00
e5,00 ,e5.00 35.00

t r HiliIFOSITIN
Shrubs
Forbs
Sasses

e5.00 0.00 37.50
37,50 31.31 37.50
trt.50 66.67 e5.00

16.6? 50.00
16,57 0,00
66.67 50.00

83.3i1. l+.99
16.57 e8.51
0.00 5t.l+

0.00 +1,67 40. c0
e8,51 {1.6? 40.00
?1.43 16.67 e0. ff,I
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11.00 19.00 13.00 14.00 15.00 16,00 l7.U) 18.(S 19.(N, e0.00 el'00 E.U)

I
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0. (l(f

is. oo
0.00

0.00
0.00
0,00
0.00
0,00
0.00
0,00
0. ff,
0.00
0.00

0.00
t0.00
0.00
0.00
0.00
0,00
0,00

0.00
0.00
5.00

0,00
0.m
0,00
0.00
0.00
0.00
5,00
5. (r
0,00
0.00

0,00
0.00
0,00
0,00
0,00
0.00
0,00
0.00
0,00
0.00

5.00 0,00
0.00 0.00
5,00 a0.00
0.00 0.00
0,00 5,00
0.00 0.00
0.00 0.00

0.00 10.00
0.00 0.00
o00 0.00

0. ff,
0,00
0.00

0.00
0.00
0,00
0.00
0,00
0.00
0,00
5.00
0,00
0.m

0.00
0.00
0.00
0.00
0,00
0,00
5.00
0.00
0.00
0.00

0,00 e:i,00
0.00 0.00

10,00 0,00
0.00 0.00
5.00 10.00
0.00 0.00
0.00 0.00

5.00
0,00
0.00

0.00 0.00 0,00
0,00 0.m 0,00
0,00 0.00 5.00

0.00 0.00 0.00
10.00 0,00 0,00
0.00 7.00 10.00

0,00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0,00
0.fft

0.00 5.00
0.00 0.00
0.00 l5,m
0.00 0.00
8.00 0,00
0.00 0.00
0.00 0,00
0.00 0,00
0.00 0.00
0.(p 0.00

0,00
0.00
0.m
0.00
0.00
0.ff,
0.00
0.00
0,00
0.00

0.00 10.00
0.00 0.00
0,00 0.00
0.ff, 0.00
0.00 0.00
0.00 0.00
0,00 0.00

0,00 0,0c
a,ao 0.00
0.00 0.00
0.00 0.00
0,00 0,00
0.00 0.00
0.m 0.00
5.00 0.00
0.00 5,00
0.00 0.00

5,00 15.00
0.00 0.0{,
0.00 0,00
0.m 0.00
0,00 0, m
0.00 0.00
0,00 0.00

0.00
0.00
0.00
0,00
0,00
0.00
0.00
0.00
0,00
5.00

0,00
0.00
8,00
0.00
0.00
0.00
0,00

5,@ 5.00
0.00 0.00

50,00 e0.00
0,00 0.00
5.00 0,00
0.00 0.ff,
0,00 0.00I

I
I
I

e5,00 e5,00 e5.00 30.00
5.($ 5.00 5.00 5,00

10.00 15,00 15,00 e5,00
60.00 55.00 8,00 {0.00

{0,00 90.00
10.00 5.00
si.00 15,00
15.00 e0.00

e5,00 a0,00 e0,00
5.00 5.00 5.00

45,00 +5,m {0,00
e5.00 30.00 38.00

e0,00 e8,00
5.00 10. (s

e0.00 e0,00
55.ffi 45.00

30,00
15.00
e5,00
30.00

t
I

60.00 e0.00 0.00
0.00 40.00 0.00

40.00 {0.00 100.00

33. Sl 0. 00 0.0(t 0.00
16.67 14,50 0,00 16,67
50.00 87.50 100,00 g:L33

50.00 35.00 50.00 ?0,(fr
0,00 e5.00 a5,00 e0.00

50.00 +0.(0 e5,00 60.00

90.00
80,00
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0,00 0.00

10.00 15.0(l

0.00 0,00
0.00 0.s
0.00 0,00
0.(p 0.@
5.00 0.00
0.00 0.0(r
0,00 0,00
5.00 e0.00
0,00 0.00
0.00 0,00

0.00 15,00
A.U) 0.00
0,00 0,00
5.00 0.00
5.00 0.00
0.00 0.00
0,00 0.00

0.00 0.00
0.00 0.00

40.00 10,00

0.00 0.00
0,00 0,00
5.00 0.0(t

0.00
0,00
0.00

0.00
0,00
0.00
0.00

t5,00
0.00
0,00
0.00
0,00
0.00

0.00
0, ff,
0.00
0. fil
0,00

10.00
0.00

0.00
0.@
0,00
0.00
0,00
0.00
0,00
0.00
0.00
0.00

0,00
0.00
0,00
0.00

ffi.00
0.00
0.00

0.00
0.00
0,00
0.00
0.00
0.00
0.00
5.00
0.00
0.00

0,00
0.00
0,00
0.00
5,00

0,00
0,($
0.00
0,00
5.00
0.($
0,00
o00
0.00
0.00

5,00
0.(0
0.00
0.m
0.00
0.00
0.00

0,00
0.(o

0.00 0,c0
0.00 0. (D
0,00 0,c0
0.fr, 0.00
0,00 0,00
0.00 0.00
5,00 5.00
0.00 5,00
0,00 5,00
0.00 0,00

5,00 5,00
0.00 0.00
5,00 5,00
0.00 0.00
0.00 0,00
0.00 0.00
0,00 5.c0

e5.m 30,00 50.00
5,@ t,00 85,00
5,00 5,00 3,00

6:i.00 60.00 a0.00

0.U) Sl. $l 90.00
60.00 31,3:l {0,00
{0.00 33. sl 30.00

45,00 50,00 e0.00 a0,00 30,00
10,00 90.00 10.00 10.00 10,00
10.00 10.00 e5.00 30,00 e5.c0
si.00 e0.00 +5.00 +0.m 38.00

80.00 50.00 95,00 0.00
10,00 e5.00 e5,00 50,00
10.00 98.00 50.(s 50.00

0.00
0,00

l@.00

69



I
t ilean stlev Fr^eq

fiF0p ilIiE
Trail Canyon
gfCRe-Recla inedRoad

Exposure: St
S l o p e l  t - 5 d e g
Sarple Date; 9 Sept t9ll3

0. g3

1.50
6,57

r3.33
Lb,L+
s6.L?

2.27
3.69
8.77

TREES f S}IRIJBS
Artenisia triderrtata
Eriogonun coryrbosun
Chrysct hannus nauBeosus

FORSS
LapFula octidentalis
fichillea nillefoliur
Penstenon pachyphyl I us
Salsola iberica
iledicago sativa
fister etilensis
f,stagalus cicer
Linus lersii
lblilstus offieinalis
lhlogeton gloueratus

GRASSES
Poa securda
Poa pratensis
Agr.oppun spicaturn
ffgropprn dasystachyur
fignopyran interrediun
Erouus tectorun
Stipa hymrcides

0 .17  0 .s
0. l? 0.90
0,57 e,gl
0, t7 0.90
1.33 3, l{
0. t7 0.90
1,67 e,35
3.33 3.8
0,50 1.50
0.t7 0.90

5.33 6.15
0.33 1.80
5.93 10,96
0.83 3.6?
e. l7 {,95
o.sl 1.80
0,3il l. gE

3.33
3.r.
lr,L?

3,33
)u,ro
3,n
33.3
Y338
lb. U0

,.73

s6.b?

1.33
'{3.3}

C.u?
7Lb?.
l ,3 t
1.33

I
I
I
I

3e. 50 11.31
8.33 {.71

ee.3:l lg.&l
36.83 l+,80

CWER
Total Living Cover
Litter
Bareground
Rock

?7,17 e3.58
'6.&, l8.P
47.51 e7.59

t c0lfptEITI${
Shrubs
Forbs
Grass€s



t
I
I
I

ctHlp rll€
Trial Canyon
B T C A 4 - R e c l a i r e d R e r d
Exposurel S
S l o p e l  0 - 3 d e g
Sarple Date: 9 Sept 19!13 1.00 e.00 3.00 +.00 5.00 7.(fr 8. (K, 9.00 10.($ 11.006.00

8.00
(1. m

5..ff,
5,00

5.00
0.00

5.00 0.00 0.00
0,00 0.00 0,00

t
I
I
I
I
I
I
I
I
I

TREES T giNES

$rysothannus naus€osus
Artenisia tridentatr

FORtsS
Linul lersii
Hedicago Htiva
flstragalus cicsr
Pensteron oaheri
llel i lotus officinal is
Aster ctrilenEis

ERRSSES
furupyr.on spicatur
Poa secunda
Agynopyrun internedi rn
Sitanion hystrix
Stipa hyrendoides
fl groppun dasystactryur

5.00
0.00
0.00
0,00
0.00
0,00

0.00
0,00
0,00
0,00
o00
0,00

5.00 0.00
$.00 0,00

15.@ 0.00
5,00 0,00
0.00 go.m
0.00 0.00

o00 t0.@
0.@ 0.00
0.00 0.00
0,00 0.m
0.00 0.00
0.00 0.00

0.00 10.00
0.00 0.00
0.00 0.00
0,00 5,00
0.fi, 0.00
0,00 0.@

90.00 0,00
0.00 0.00
0.00 5.00
0,00 0,00
0.00 10.00
0,00 0,00

5.00 0.00
5.00 0.00
0.00 10.({
0.00 0,00
0.00 lO.c{,
0.00 0,00

ff.00
0.m

10.00
0,00

0. ff,
0,00
3,00
0.00
0.00
0.00

0.fii 0.00
0.00 a0,00
0.00 0.00
0,00 0.00
o00 o.ff
0.00 0,00

10.00 15.ff,
0,00 0.00

85.00
0,00

0.00
0,0c
0.00

10,00
0.00
0,00

0.00
0,00
0,00
0.00
0.00
0,00

15.00 0.00
0.00 0,00

10.00 0.00
0.00 0,00
0.00 e0,00
0,00 0,00

5.00 0.00
0.00 5.00
0.00 o.ff
0.00 0,00
o.ffi 10.00

10,00 0,00

10.00
0. ffr
0.00
0.00
0,00
0.00

I
I

CWER
Total Living Cover
Litter
Ear eground
Roclt

{0.00 e0.00 e5.00 {0.00
5,00 E.00 5.m 10,00

40.00 70.00 15.00 ffi.00
1s.00 5.00 e5.00 fii.00

15.00 35.00 30.@
5,00 10,00 10,00

5E @ +0.00 ff.00
?5,00 15,00 si,00

{0.00 +0.m 40.ffr 45.(S
5,00 5.00 5,00 10,00

30.00 50.fir 30.(10 15.(0
e5,00 5,00 ?5,00 30.00

I
I

r C$PGITI0II
Shrubs
Forbs
SaEses

ta50 0.00 0.00 50.00
le,s 0.00 0.00 0,00
?5.00 100.00 100.00 50.00

33.$l
6&67
0.m

gg.5/ 3:1.$l
14.e9 0,00
57. l{ 66.6?

rt.50 1e.50 55.55
e5.00 50,00 eg,eg
il.50 n,g) &..'t2

ffi.00
37,50
n.3()

I



I
I
I
I
I 1e,00 13,00 l{,00 15.00 16,00 17.00 19,00

c0-0p llllE
Tria] Canyon
BTCR4-Rec la i redRoad
Exposure: S
S l o p e :  0 - 3 d e g
SaWIe Dete: 9 Sept 1993

I
t
I
I
t
t
I
I
I

0,00 5,56
0.00 0,98

0.00 0,00 0,00 0,00 0,00 0,00
O.(N) 0.00 0.00 0.00 0.(S 0.00

7,+3 f,o'oo

l. tS S.56

TREES T g{RIJBS

Chrysotharnus nausaosus
flrterisia tridentata

FORES
Linur lecsii
lledicago sativa
flstragalus cicer
Pensteron palneri
llel i lotus of f icinal is
Aster dtilensis

6RffiES
Bgropynon spicatum
Poa secunda
flgroppun interledium
Sitanion hystrix
Stipa hyoendoides
flgropyrun dasystachyur

0,00 0.00
0,00 0.00
0,00 si.00
0.00 0.00
0.00 0,00
0.((, 0.00

0,00
0.00
5.00
0. ff,

10.00
0.00

0,00 0.00
0.00 10.00
0,00 10,00
0.@ 0.00
0.00 0.00
5.00 0.00

0.00
0.00
0.00
0.00
0,00
0.00

5.00 0,00
0.00 0.00
5.00 0.@
0.00 0.00
5,m 0.00
0.00 38.00

5,00 0.00
0.00 ffi.00
0,00 0,00
0.00 0.(0
5.00 0,00
0.00 0.00

0,00 t0.00
0,00 0.00
0,00 10,00
O.ff, 0.00
0.00 0,00

30,00 0,00

1.9+
?.&
3,33
0.8:l
0.9:l
0.48

4.17 5,&3
1.67 4,71
?,79 4,+g
0.e8 l. l5
4,7? 6,76
{.+4 log6

3. St L1.at

6.08 tt,-("+
8,3:l rr..rr-
?.f i  t l , t t
e.50 ll,lt
l. tS s.g:b

0.00 5,00
0.00 0.00
0.00 0.@
0.00 0.00
0,00 10,00
5.($ 0.00

.{{.t{t{

tL.!?
3333
f ,.tr,
3t .  tq
aa.ll.

I
I

15.00 {0,00 e0,00
5.00 5.00 5.00

33.00 31i,ffi {5.00
45.00 90.00 30,00

35.00 38.00
10,00 t0.00
e0.00 30,00
36.00 e5.00

40.00 {5.00
10.00 10.00
e0,00 5,00
3(t,00 40.00

3,il.}l 9.7?
7.8 e.+8

3{, 17 15, le
g5.eg 10.3{

HilER
Total Living Csver
Litter
Bareground
flock

I
I

0,00 0.00 0.00
0.00 87.50 t5.00

100.00 1e.50 75,00

0.00 0,00
5t. l{ o 00
+e.86 100.00

0,00 0.00
4i.00 58.56
75.00 4{.{4

16,09 lg.7g
96,58 ?fi.&
57,{l 30.e3

r ct}fffiITlthl
Shrubs
Forbs
6rasses
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I
I
I
I

ctHlp ;It€
Trail Canyon
BTCR 5 - Reelaired Roid End
Exposure: SE
S l o p e :  l - 3 d e g
Sarple Datel 9 Sept t9!13 1.00 +,00 5.00 6.00 7.00 8.00 9.00 10.ffte.00 3.(S

3.0$ 5.00
5,00 3.00

5.@ 5.00 0.m
0,00 0.00 0,00

5.00
5.00
0,00

I
I
I
I
I
I
I
I
I
I

, TREES E ${RIIBS
Drrysothernus nauseosus
Arterisia tridentata

FtlRBS
Fenstenon palneri
Linur lmsii
lledicago sativa

ERffFES
Foa s€cunda
Agrrpprn spicatur
flgr^opyron intenediru
figr'oppvn dasy sfach -1 urn

15.00 e5.00 30.00
0.00 0.00 0.00

0.00
5.00

10.00

0.00 0.00 0.00
10.00 10,00 5.00
0.00 10.00 90.00

0,00 0.00
10,00 5,00
30.00 e!i.00

10.00 10.00
0,00 0.00

0.@ 0.00
0,00 10,00
0.00 5.00
5,00 0.@

0,00 0,00 0.00
0,00 5,00 e0.00

40.00 15.00 5.00

0.00
15,00
o00
0.00

0.00
5.00
5.00
0,00

5.00 0.00 0.00 0,00
0.00 e0.00 15.00 10.00
5.00 0.00 0.00 0,00
0.00 0.00 5.@ 0.00

0.00 0.00
5,00 0,0c
5.(n 0.00
0,00 0.00

C$vER
Total Living Cover
Litter
Banegr^ound
Rock

45.00 15.00
10,00 5,00
t0.00 t0.00
si,00 {0,00

50.00 {5.00 50.00
5.00 5,00 95,00

10.00 5.00 10.00
si.00 +5.00 15,00

50.00 {5.00
5,00 10,00

e5.00 e5.(r0
go,m a0,00

+5.00 40.00 36.00
10,00 15,00 5.00
35.00 90.00 e5.00
10.00 e5.00 35.00

I
I
I
I
I

r HHPffiITII}I
$rrubs
Forbs
Erasses

33.3:l si.56
33,3 E,E
3:l.sl E &,

60.00 l l . l l
90,00 +4,$
40.00 44.4+

0.00 E.E,
80.00 65,67
80,00 u.l l

E,E, e5.00 e8.51
,l{.4+ 50.00 71.43
33. Sl e5.00 0.00

10.00
50.00
{0,00
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c0-0p fflrc
Trail Canyon
ETCfi 5 - Reclained Road End
Exposurer SE
S l o p e r  l - 3 d e g
Sarple Date: I Sept l9llil

g,lZ 4u.oo
9.00 :g.C!,

0.50 1,50 lo.w
?.50 S.le qo.U)

13,50 9.76 ro.uD

11.00
1.00

0.50
&00
e.00
1.00

1.50
6.78
e. {5
e00

TREES & StRItsS
Chrysotharnus neus€osus
hterisir tridentata

FBRBS
Penstenon paheri
Linur lersii
fledicago sativa

6RnSSES
Foa securda
f,gnopyrcn spicatru
f,gttppw intemedinn
f,gr.oppnn dasy sf achfu-

h.uo
10'tr)
t)'O
8.fu

{5,00 4,47
9.50 6.10

17.50 g.eg
6.00 11,00

mvEn
Total Living Cover
Litter
Barcgr',ourd
Rock

e5.80 19.07
{9,e5 lg.0g
e4,g{ le.7e

' HAffiFITIIhI
Shrubs
Forbs
Brasses



CIFOP ilII€
Trail Canyon
BTCR6-LonerPad
Exposure: ll
S l o p e :  0 - 8 d e g
Sarple Dater t5 Sept t9g3 1.00 e.@ 3.00 {.00 5. ff, 5.00 7.00 g. fft 9.00 10.00

t
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I

TREES I S{RIBS
&rysotharnus nauseosus
flrterisia tridentata

Ft}RBS
Salsola iberice
Pensteron paheri
Linun lersii
Hedicago sativa
lblilotus officinalis
flster chilensis
fistragalus cicer
$anquisorba rinor
hhillea ril lefoliur
Grindelia squanlosa

mnssEs
Ag ropynon dasystactryu
Elyrus cinereus
&ropltyon spicrtul
Dactylis gloreratus
ffgropyron cristatnr

e5.00 ffr.ff e5.00
0.00 0,00 0.00

{0.00
0,00

0.00
0.00
0.00
0,00
0.00
0,00
0.00
0,00
5.00
0.00

10.00
0,00

0.00
5.00

0,(s 0.00
3.00 0.00

3. ffl
4.00

0.00 0.00
0.00 0.00
0.@ 0.00
0.00 5,00
0.00 15.00
0.00 0,00
0.00 0.00
3.00 0.00
0,00 0.@
0,00 0.00

0.00
7.00

0,00 0.00 o.fr
0.00 0,00 0.00
0.00 5.00 3.00
0,00 0.00 0,00

10.00 10. fi, 10. fil
0,00 0,00 5.00
0.00 0.00 0.0(f
0.00 0.00 e.00
0.00 0.00 0, (0

5,00 9.00 0,00

0.00
0.00
0.00
0,00
0.00
0.m
0.00
0,00
o@
0,00

0.00
0.00
0.00
0,m
0.00
0,00
5.00
5,00
0.00
0,00

0.@
0.00
0,(n
0,00
0.00
5,00
0.00
0.00
0.00
0,00

5.00
0.00
5.00
0,00

10.00

0,00
. 0.00

g,00

0,00
5.00
0.00
0.00
0,00
0.00
0,00

5.00 15.00
3.m 0,00

15.00 0.00
0.00 0,00
0.00 o.ff

5.00
0,00
0.00
0.00
0.00

5.00
0.00
5.00
0,00
5.00

5.00 5.00
18,00 0,00
O.ffii 5.00
0.00 0,00
5.00 15.00

5,@ e0.00
0.00 0.00
5.00 0.00
0,00 0.00
0.00 0.00

5.00
0,00
5,00
0,00
0.00

ctl\lER
Total Living Cover
Litter
Earugrourd
Roch

5(r.@ {5.00
10,00 lo.m
si.00 e0,fr,
5.00 e5.00

50.00 60.00
t0,00 5.00
3F.00 90.00
5,00 15.00

+0. (a +0.00
5,00 10,00

30.00 ffi.00
e5,00 e5,00

35.00 35.00
10.00 e5,00
?o.(fr 95.00
si.00 15.00

38.00 35.00
ffi,00 10,00
15.00 30. frl
e5.00 e5,00

r HHPGITIIhI
Shrub's
Forbs
Sasses

50.00 +{.++
0,00 &,,8

50.00 sl,sl

50.00 66.67
10,00 g. $l
+0.00 e5.00

19.50 95.00
17,50 19,50
70.00 6e.50

l4.eg 0.0(l
57, 14 4A,86
e8.ft s/.1+

e0.00 l+.99
6li.7l 57, t+
14.99 99.57

75



t
I
I
I 11.00 le00 13.00 l+.00 15,00 16.00 17.00 t8.co 19.00 90.00

0.00
5,00

0.00
8.00

I
I
I
I
t
I
I
I
I
I

0.00
0,00

0.00
0,00

$,U) 0.00
0.00 0,00
0.00 9.00
0,00 0.00
5.00 10.00
0.00 0.00
0.00 0.00
0,00 0,00
0.00 $.(fi

15.00 0,@

5.00 10.00
0.00 0.00
0.00 3.@
5,00 0.00
5.00 5.00

0.00
7.00

0.00 0.00
0.00 0.00
3.00 5,00
0.00 0,00

15.00 9.00
0,00 0,00
0.00 0.00
0.00 0.00
0.m 10.00
0.00 0.00

0.00
5,00

5.00 0.00
0,m 0.00
5.00 5.00
0,00 0.00

10.00 10.00
0.00 0.00
0.00 0.00
0,00 0,00
0.00 0.0(l
0.00 0.00

l5.m 15.00 30.00 3s.fi,
0.00 0,00 0.00 0.00

0.00
0,00
0, (n
0.00
0.00
0.00
0.00
5,00
0.00
0.00

0.00
0,00
0,00
0,00
5.00
0.00
0,00
0,00
0.00
0.00

0.00 0.00
5,00 0.00
0.00 0.00
0,00 0,00
0.00 0.00
0.00 0.00
0.00 0.00
0,00 0.00
0.00 0,00
0.00 0.00

5.00
0,00
0.00
0,00
0.00

0.00
0,00
s.00
0.00
0,00

5.00
0,00
5.00
0,00
0.00

0.00 t0.00
0,00 0,00
0.00 10.00
0.00 0,00
5.00 0,00

10,00 0.00 5.00
0,00 0,00 0,00
s.fri 10,00 t0.00
0,00 0,00 0,00
0.00 0.00 0.00

I
I

35.00 30.00 30.00 30.00
15,00 10,00 5.m 10,00
35.00 55.00 80.00 30.00
15.00 5.00 5.00 30,00

35,@
15.00
35.00
15,00

e5.00 {0.00
10.00 10.00
e0,00 '6.w

{5,00 e5,00

38.00 +5.00 50,00
10.00 10.00 10,00
95.@ 90.00 e0.00
30.00 e5.00 e0.m

I 0,00 0.00 e3,3:l e6,67
5t.l+ 40.00 60.00 56.67
44,86 60.00 16,67 t6.6?

l{.49 e0.00
5?.t+ 60.00
eB.st 40,00

37,S +9,96 66.67 70,00
1e.50 t4.e!t ll.l l 0.ffi
50.00 +e.85 E.&, 30,00I
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I
I
I
I Fneq

HHIP HII€
Trail Canyon
BTCR6-Lare rPad
Exmsunel l,l
S l o p e r  0 - P d e g
Sarple Date: t5 Sept tgg3

I
I
I
I
I
I
I
I
I
I
I
I
I

10.90 13,3+
?-e0 a gt

0. e5
0. e5
1,50
0. e5
5, Si
0.50
0. a5
0.&l
0,75
l. {0

5.e5
l. l5
+,{0
4.6
4,50

1,0:l t.6u'
1.09 {d)
g,0l {o.to
1.09 g:,0O
s,eg eo.cb
1,50 lo,tp
l,ffl s,Ql
1.80 1.0,oO
e.38 lo.sD
3.?l lf,rD

{.?l t6,ttD
+.09 lorrt)
+.16 [6,(xl
1.09 5.oo
t,03 3g.Ar

TREES } $NUBS
Chnysothamus neuseosug
Arterisia tridentatr

FORBS
Salsola iberica
Pensteron palneri
Linur lersii
lledicago sativa
)lel ilotus offieinel is
FEter drilensis
Astragalus cicer
Sanquisorba rircr
Actril lea ril lefoliun
Ebindelia squarnosr

BRf,SSES
fi gr.opyr.on d asystrdrytu
Elyrus cinreus
f,gropyrun spicrtu
llactylis gloreratus
fignopyron cristrtun

to,afi

*,@

3!1.00 g,{6
u.es 5.gl
gg,s lt,es
90.75 10.5e

fiItJER
Total Living Cover
Litter
Bar:ground
Rock

99,9e el.g:i
33.11 e3.si
36.96 l6.rt

r c0ilptFlTltil'l
Shrubs
Forbs
GrasseE

t
I 77



I
I
I
I

ct]{]F }rI}E
Trail Canvorr
PJ Refererre flrea
Exgosurer E
Slooe; 30 deg,
Sarple Date: EP July 1993 ?,(N) 3.00 4,00 6.005.001.00 7.00 8.00 9.00 10. fr,

I
I
I
I
I
I
I
I
I
t

TREES I ${ru8s
Chrysotharnus nausEosus
Eriogonun coryrbostu
Rosa modsii
Ededra viridis
Pinus edulis
Junigerus scooulorur

FORBS
Aster foliaceus
flrteuisia dracunculoides
ltyremxys riehrr{soni i
Erigeron engehanii
Astragalus sp.

GRRSSES
Elyuus Hlinus 10.00 95.00 15,00 31i.00

e,00
8.00
0.00
0.00
0.00
0,00

0. (0
0,00
0.00
0,00
0.00

0,00
0,00
5.00
0,00
0.00
0.00

0.00
0,00
0,(fr)
0,00
0.00

0.00
5,00
0.00
0,00
0.00
0.00

0.00
5.00
5.00
0,00
0.00

0.00
0,00
0,00
0.00
0,00
0.00

0.00
5,00
0.00
0.00
0.00
0,00

0.00 0,00
5,00 10,00
0. (o 0.00
0,00 0.00
0.00 0,w)

0,00
0,00
0.00
0.00
a.00
0.00

0.00
0.00
0.00
0,00
0.00
0.00

5.00 0.00
0,00 0.00
O.(Nt 0.W
5,00 10,00
O.fi, 4.00

0,00 0.00
0,00 0,00
0.UJ 0. ($

0.00 0.00
0.00 0.00
0.00 0.00

0.00 0.00
0.00 0.c0
0.00 C.tI0
5,00 0,00
0.(N) 10. c0

0.00
0,00
0.00
0.00
0.00
0.00

0.00
0,00
0.00
0,00
0.00

10.00 w,($ 10.00 38,00 30.ff, ?3.U)

I CITER
Total Living Cover
Litter
Bareground
Roclr

e0.00 30.00 30.00
10,00 5.m 10,00
35.@ e5.00 19.00
35.00 +0.00 45,00

40.(s
10.00
30.(0
e0.00

e8.00 30.00
10,00 15.00
5.00 15.00

60,m 40.00

efi,U) +5. (t0 35. (fi 35.00
5.00 e0,00 30.00 10,00

10.00 10.0(,1 30.00 30.00
55.00 e5.00 ?5.00 95,00

I coitposlTlol'l
Shrubs
Forbs
Hnasses

50.00 16.57 16.67
0,00 0.00 33.3:l

50.00 83.33 50.00

0. (s ?o.(fr 0. (p
1e.50 {0,00 0,00
8?.50 40.(10 100.00

0.00 A.N) C,00
t?,,&, t{,eg 98.57
n.78 85.71 71,43

0,K)
50.00
50,00
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t
I
I

11.00 19.00 13.00 14.(p 15.c0 16.c0 17.($ lg. (F 19. (n e0.00

I
t
I
t
I
I
I
I
I
t
I
I
I
I
I
I

0.00
e5.00
0.00
0,00
0.00
0.00

0.00
0,00
0.00
0,00
5.00

0.00
0,00
0.00
5,00
0.00
0.m

0. ff,
0.00
0.00
0.00
0.00

0.00
8,00
0.00
0,00
0.00
0.00

0.00
0.00
0.00
0,00
e.00

0,(s
0,00
0.00
0,00

40.00
0.00

0.60
0,00
0.00
0,00
0.00
0,00

0.00
0,00
0. (o
0,m
0.00

0.00
0.00
0.00
0.00
0.ffi
0.00

0.00
0.00
0.00
0.00
0.00

0.00 0.00
5.00 0.00
0.00 0.00
0.00 10,00
0.00 0.00
0,00 0,00

0.00 0.00
0.00 0.00
0.00 0.4{)
0.00 0,00
0.00 0.(t0
0,00 30.cc

0.fii 0.AA
0.@ 0,00
0.00 0.00
0,00 0.00
0. (s 0.00

0.ffl
0.00
0.00
0,00
0.00

0.00
0.00
0.00
0,00
0.00

0.00
0,00
0.00
0.00
0.00

5.00 40.00 10,00 e0.00 e5,00 5.00 e0,00 90,00 35.00 0,00

35,00 {5,00 e0.00 e5.00 35.m
e5.00 15.00 a0.00 10.@ 15.00
5.00 10,00 a0.00 40,00 si,00

35.00 30.00 40.00 t5.00 15.00

45.00 90,00
+0.00 15.00
10.00 30.m
5.00 35.00

e0.00 35,00 30.00
95.00 e0. ff, 90.(t0
30,00 e5,00 5.00
95.00 20.(N) 45.00

71 .43  l l . l l
l{.eg 0,00
14.99 88.89

+0.00 90.(o 98.57
10,00 0,00 0,00
50.00 80,00 71.43

88.89 0.fi,
0.00 0,00

l l . l l  100.00

c.00 0.00 1($.00
0,00 0.00 0.00

100.00 100.00 0.00
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I
I
I
I
I
I

Frcq

fiFOP }IT}E
Trail Canyorr
PJ Reference Area
Exposulu: E
Slope: 30 deg,
Sarple Date: ?P July t993

0; l0
L8T)
0, e5
0.75
4.00
1.50

0.e5
1.00
0, e5
1.00
0,05

90.95

0. {4
5.?9
1,09
e,38
B.7e
5.5f

1,09
e.55
1.09
e.55
e,39

S.oo

?0,0()
5,U)

lo.uD
5.lp
s.gp

s,4l
t5-.r'D
Sarp
l5'F
15.dD

TREES E S}IRIJBS
Chrysotharnus nruseoils
Eriogontn coryrbosur
Rosa noodsii
E$edra viridis
Finus edulis
Juniperus scopulonn

F(lRBS
Aster foliaceus
firterisia dracurruloides
Hrymeroxys richardsoni i
Erigeron engelranii
flstragalus sp.

6RRSTES
Elynus salinusI t ,15

I
I

t
I
I

31.00 9,46
15.00 8.ff,
e0.e5 l l .0l
3e.75 l{.10

H}t.|ER
Total Living Cove
Litten
Baregrcund
Rock

a3, 17 30.5F
l l .g5 15.Et
65.5/ 30,36

I C0DtPtFITt${
$rrubs
Forbs
Grasses



t
t
I
I

Eo-ilp tllhE
Trarl Eanyon
B T C A 3 - U s s E r F a d
Excosure: ll
S l o o e :  0 - 3 c i e g
Sancle Date: l3 Seot 1993 S. {t(t5. i$3. C(re.oCI 4.0ci .00 6. C0 7, ffr 9.00 10,0{}

B frlr

0.00

E rfr = fr/\
dr W Jt t , \ '

0.c0 0.00
5,00
0.m

0. ffi
0.00

I
I
I
I

TFIEES & $iFUSS
Ehrvsothasrnus nauseosug
Cerataides lanata

FiIRBS

Linus le*sii
Fteii lotu= off icinal is
f lchi l lea mi l lefolrum

ERASSES
Stioa hy;nerrorcies
fl groolrron dasystachyum
figrooyrrn spicatum
Elymue

15.(r0
3,00

0,00 90.t0
10.00 5.00
5. C0 5. (s
c,00 5,00

15.00 10,00
0.00 0,c0

0.00
5.00
0.00
0,00

0,00 0.({,
0.00 5,00

15,6{1 15.00
5.00 5,00

10. c0
0,00

f fr|l

c,00

E frfr

10.00
0.00

0.0c 0,00 0.00
e0.00 0,00 13.00
0.00 10.($ 80.00
3.m 0,00 0.00

0. fii

0.00
5.00

5.00 5.0c 5.00
0,00 0.00 0,00
0.c0 0.00 0.00

dt.00 5. 0(l
0.00 c.00
5.00 0.00

0. (rC 5.00
c.00 0,00
0.00 0,00

5.t{,
0, $0
0.00

5.00
0.00
5,00
5.00

I
I
I
I
I
I
I
I
I
I
I

10.00
15,00
5. C0
0.00

CWER
Total Livrng Cover
Litter
Eareqround
Roctr

35. (t(t 40.611
5.00 5.$0

eE.00 +5.c0
33.00 lC,C0

95.00 95.00
5.00 5.00

10.00 Et.00
60.00 50,sJ

35. ffr 40.C0
5.00 10,0{,

30,ffr 45.00
30,00 5.0$

4{r.00 3c. 00 48. ({'

5.00 5.00 i0.0s
35.00 4{t.00 10.00
90.0s e5.00 35.00

35, ff,
5,00

30.0c
3C,00

t C0t'iP0SiTIt],\
$rrubs
Forbs
hasses

37, i+ 0.00
0,0c 19,30

4A,86 97,50

it.oc 6,c. ($ 99.57
90.00 90.00 14,99
6tt.($ 90.ftr 5?, i4

i4.99 . le.30
!4,?9 19,E0
71,li3 75. [$

95.($ 15.67 i l .11
1e.50 5c.00 1l, .  l l
69.50 33.33 77,79
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't tA
f r r l V

0.50

I
I
I
I

Frea

[0-Ep ]tlrrlE
Trail Canyon
F I C R 3 - U p o e r F a d
Exrosurel I'l
S l o p e : 0 - 3 d e g
Sanoie Date: 15 Seot 1993

3,50
1.00
1.00

3.50
? trfr

8.00
e50

4 , 6 l
r E A
i r ull/

6.34
6.80
6. {0
aE0

9o.oo
,o ,oo

-7o,ao

t 0  , 0 0
LO .00

h ,oo
1a,ts,
30.00
so. o0

? .8
3.00
9,00

TffiES & SHRIJSS
Chrysot hanr,us nrusaosus
Ceratoides lanata

FORBS

Linus iersii
Itlel i lotus off icinal is
Rchttlea ri l iefoliun

EffisSES
Stisa hynenoides
flgrooyrun dasvstachvun
ffgrooyron soicatum
Elwsus

33.0C 6,39
5.00 g. {}0

3].CC lC.t5
tll.00 13.78

CISJER
Total Living Cover
Litter
Bareground
Rack

I iril
58.75

18,58
i?.n
e0.09

1 EOFIFIFITIO}I
Shrubs
Forbs
6rasses



I
I
I #H]P !4Il'lE

Trial Canvon
r r cn?18
Soot Seeded firea hiear Hrv 3l
Exoosure; S
S i s o e ;  l - ? o e g
Sancle Date: 3 Seot lgg3 i.00 g. {}0 J-.00

! thru 15 $fCA 7

4.00 5. {.lC 6.00 7.00 9.0$ 9.00 i0.0{l

I
I
I
I
I
I
I
I
I
I

TREES T 5}IFIJES
Ehrvsotnannus nduseosus
Artenisia tridentata
Yucca harrinaniae

FIIRES
$alsoia iberica
llountia oalyacantha
knstemon sp.
Hedicago sativa
flei i iotus sff rcinal is
Erindeiia ssuarrrsa

ER*SgES
Stim comata
Stipa hvmensioes
Agraovrcn dasvstacnyu*
Eiymus cirereus
ttgrcoyron soicatum
Brcnus carinatus

furcoyron cristatun

5.00 g5.ct 35.(S
3,00 0,00 0.00
0,00 0. (6 0. c0

10.00
0.00
0. c0

15.Ct, 95.00 30.0(t 95.00 90.00 90.00
0,c0 0,00 0,c0 0,sc 0.0c 0.#i
0. C0 0. 00 0.00 (r. (r0 0. Cil 0. ffi

c.00
0.00
5.00
5,00
0.00
0.00

0. fff
0,00
0.00
0.00
0,00
0.00

0.c0 0.m
0,00 0,00
0. fi) 0,00
5,00 0.00
0.00 90.0t)
0,00 0.00
0.0{i (r.ffi

(r. fft
0,00
0,(6
0.00
0.00
0,00

0.00
0,0c
0,00
0,00
5.00
0,00

c.00 0.00
0.00 0,00
0,00 0. (r0
0.00 0.00
o.ffi 0.00
0,00 10,00
c.00 0,00

0.00 0.00
0.00 0,00
0.00 10. (s
c.00 i0.00
5. t$ fi.(N)
0.00 0,00

0.00
0.00
5.00
0,00
0.0t,
0.00
0. (s

0,00
0,00
5. ff,
0,00
0. t{,
0,00
0. (s

0.00 0.00
0.00 0,00
0.00 0.00
0.00 0.00
5.0C l0,Ctt
0.00 0.00

0.00
0.00
0.00
0,00
0.00
0,0c
0.00

0.00
0.00
0.00
0.00
0.00
0,00
(1.00

0,00 0.00
0,00 0.00
7.(N) CI. 00
0,00 0,00
8.00 10.00
0.00 0,00

0.00 0. ds
0.00 0.0s
0.00 0. ffr
0,00 0.00
0.00 0.00
0,00 0.0c
0.0$ 1c.00

I
I
I

CWER
Totai Living Csver
Litter
Baregrourri
Rcck

85.00 30.C() 95.00
1c,00 3.c0 10.00
4C.00 4$.ftr 35.ffi
e5.c0 e5.s0 30.00

5Cr. S0
lC,00
30. ({l

10,00

95.0C 5tl. (K,
10.0c lc,c0
4=a.(X) !5. {$
e0.00 t5,0{,

35. (S 35. ({l 35. C0 {0.00
10,00 i0.00 10,00 5.00
3E.C0 e5.00 95.00 40.(s
90.00 30.00 30,00 15.00

I
I

r mt4p0slTlt}\i
$trubs
Forbs
Sasses

40.00 33.33 10S.00
40.00 0,00 0,&
10.($ 55.67 0.00

?0.00 50, ($ '.,0. fft
10.00 e0.s) 40,00
90.00 2$.$) 10,t0

71.{3 57. 14 30.C0
98.57 49,86 e5.00
0.00 0.00 95.00

95.71
14,e9
0.00

I 83



I
I
I
I
I

t6 thru 3C gI[R I

1i .00 19.00 13,0c 14,00 15,t0 i5.00 12,00 i8.00 lg,00 eo.ffr

I
I
I
I
t
I
I
I
I

ec,c0 35,00
(r.00 0.00
0,00 0,00

15,0c
0.00
0.0s

(l.ftt 0,C0
0,00 0.00
0.00 0.c0
0,00 0.00
0.00 10.00
5.00 0.00

0.00 0.00
0,00 0.00

15.00 !5.00
0,00 0,00
0.00 0,c0
0.00 0,00
0.00 0.00

lo,cc 35,0c 15,00
c.0{i c. 00 0, ($
0,c0 0.00 5,00

E A f r  E A f t
r jr  VV rJr VV

o.cc 0.00
0,0c 10,00

c,00 0. c$
0.0S (r.00
0.00 0.00

t ffr fi /r/r
rJr VV Vr W

0,00 0.00
0. t$ S.0(t
0,00 0,00
lt hh lt hh
lrr V\, Vt VV

0,00 0,00

0.00
0.00
0,00
5,00
0.00

(r.00

0,00
0.00
0.00
(r.ffr
0,00

0. ffr 0.00
s.00 0,00
0.00 13. ffl
0.00 0,00
0.00 (t. ffr

10.c0 0.00
c.00 0.6$

0,00
0.00
c,00
0.00
0.00

0, (E

0.00
0.(s
0.00
0. {t0
0.00

0.((l 0.00
10.00 0,00
0.C(l 90.C0
0.00 0,00
0.00 0. (10
3.C0 0.00
0.00 10.00

0.00 5.00 0.00
0.00 0.00 0,00

10,c0 10.(CI 30.00
0.00 0,00 0,00
0.00 0.(}0 0.c0
0.00 0,00 0.0s

15.00 90. ff] 10.00

0.00
0,00
0.0(r
c,00
0. ({i
0,00

0.00
0.00

90. fft
0, CIo
(r. C0
5.00

E(t.00

5,Ott
0. (r0
0.00

0.00

t
t

35.0{, 50.({, 35.c0
E.00 95,00 10.00

35.00 15.(s 40.(s
e8.00 10,00 i5.00

35.C0 5S.C0 50,C{r
i5.00 Ic.00 e5.00
90.00 ?5,',fi 5. C0
30,00 15,s0 e0,00

+5.00 40.00 +0.{$
5,00 e3,s0 15.c0

4{t.$A ls.d{, 30.c0
10,00 90.00 15, ffi

ttr frfi

10.00
35.0C
5,00

I
I

57, 14
l l r .gg

eB,57

70,00 {p,96
0,00 14.gg

30.00 {e,96

70,00 40,00
0.00 0.00

30.00 60,00

eg,57
99.57
49.86

10.00 33.33 0.00 0,00
0.0c ll. l l 1e.50 c.ff't

9C.0S 35.56 97.50 1C0.C0

I 84



I

I

c0-!p ilItrE
Trial Canyon
8 T C A 7 [ g
Soot Seeded f+rea trear Hrrv 31
Exposurel S
, 5 1 o s e :  l - l s e s
Sansle Datel 3 Sest 1993

I

17,5C 1 :, .  ie
0.95 l .J9
tt.75 t,38

TREES & SHRUBS
lhrysothannus neusecsus
Artenisia trioentaia
Yucca harrimaniae

FORSS

Salsc,la iberica
Bounfia poivacantha

Perrstemon sg.
lledicago sativa
Itlel i latus sff icinai is
Erirrdelia squarrosir

ERSSSES
Stipa crnata
Stipa 'tvmenordes
ff grooyron oasyst achvuflt
Eiymus cinereus
Agroovron ssicatun
Eromus carirratus
Agrcrovron cristatum

0, g3
0. ?5
|  . ^
l r  l 9

0.73
9,90
0. g5

0, E5
0.50
7. aE
0. g5

I r V V

i Efr
ir rJV

4, g5

i , 0 t
1.Orj

e,74
e.38
3. 85
1.09

1,09
9 . 1 8
8,87
1.09
4,36
J'. g0

6.94

lo .cP
5,oo
to ,  oo

5.  oo
5 .  o o
t o , ( n
to,oo
4o.cn
5 . 0 o

5 , @

5,oo
so,oo

5.(b
5,oo

? i , N
3o, m

I
I

31.c0 9.75
1 i .?5  g .18

e9,5s 10.71
19.75 7.50

S]VER
?atai Livin-o Cover
Litter
Barelrourd
Ractt

I
49.48 95,34
i5.07 14,39
36,45 30,{4

t EgnFoSlTiBir
$rrubs
Forbs
Erasses
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CC-OF IqIHE
Trai I Carr'yon
WfA 9 - Reciainet Slooes f,lear hlcmeE
Eruosure:
Siooer
furopie Daie: l5 Sect tg33 i.(;0 g.00 4.00 3. {i{r 6. ff' 7, t$ 8. (ltt3,00 9.00 10.t$ ;1.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TREES & SiRI]B3
Ehrysot;amnus museosus
flrtenri si a tri cieniata

Fi}RBS
9enstemorr oaimeri
Hachia scooaria
fchi l lea mi i iefol ium

GRASSES
El-ynus cinereus
ffgraoyran dasystachyum
Asrogyron sorcatum
flgrooyron cristatunr

95.0(t
t r n A

5. {{, 5. ($
c,00 lc.00

ir.00
0.0c
0.00

0.00 C. 00 (r.00
10,00 0.00 5,00
5.0(r 90,00 10, (r(r
0.00 15.00 5.c0

-j'' lttt _tl, l4t .E ,r/r
rlVr W rJ\tr trrV I J. W

0,00 0, Si) C, {i0

0. C(r 0. fri
0.00 0.00
0.0(; C.0C

3{r, (}0 90, C0
s.00 0,00

5.00 c.cc
0, C{, 0.00

E .'rh

0. cc

0, (10 S. C0 0. 00 0. C$ C.0C
0.00 0,0c 0,00 0.c$ 0,00
(r. {r0 C. ttO C.00 0. fi) 0.00

0,00 C. rfi
0.00 5.00
0. (F C. fri

E t f i

0.00
0. c0

0.fio 10.($ lC.C0
18.00 10,00 3,s0
10,({ 0.({r 10.C0

A nn r'\ r\lr lr t\A
Vr \rV Vr VV Vr VV

0.00 0.c0 0.c0 0.{}0 0,00
15,0c 0,00 10.00 10,00 e5.00
i5.(s 30.00 gc.(}0 15.00 e5.00
0.00 0.00 0,C0 i0,00 0.0(t

CBVE,i
Total Livrng Eover
Lit ter
Baregrounri
Rock

45. ($ 45.otJ
ls,00 90. e$
85.0(r 95. (fi
e0,00 10,00

45.00 35. {i0
10,0c 5,0s
S,00 50.({l
10.0t  10,0c

6tt.00 F,00
t0,00 e0.00
10.({r 15,C0
80.00 10,c0

45.00 60,00 80.($
10.00 i0.00 10,0c
90.00 ec. (10 10. c0
EE,00 i,c, {)t e0,00

4t|.0C !d1.00
10.0s 90,00
g5,ct 10,c0
e5,s0 10,s0

r cglrpu5:Tlc,i\l
$rrubs
Forbs
GrasEes

66.67 11.  i l
0 . 0 0  1 1 , 1 1

33.33 77.7A

33,33 l+.ig
0.0$ 14,eg

66,67 71.43

ch hh sr, gg
JVr 1:r1/ 'J"r -JJ

^ A f r A A f r
V r W  V r V V

50. {,}0 +5.45

33. 33 50. (r0 40. t{,
c.00 0.00 0,00

EE.E7 50,C{ 60,C0

l ? t  C l r  h  l i r
rEr rJU Vr UU

0.0c 0.0s
87,W 100.C10

86



I
I
t
I

[8-EF 1{IilE
Trail Eanvon
gI[A I - Reciai;a# Sioses l,lear Hemes
Exac'=ure:
Siooe:
Sanole Date: l5 Sest 19ts3li. iC 13, 00 lli, CC l:. ttr] Freq
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[hrvsothamnus naus€osus
f,rtemrsia tridentata

Ft}RBS
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Hocnia scosaria
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SRftSEES
Elymus cinereus
ftgrooyron dasyst achyun
Agroryron sgicatum
Egroovron crisietufl

C,C0 u.00
ffi. C0 !0. uC
10,00 15,00
0.c0 0.00

1C,00 0,00 2,00
E5. vtt 0. (r0 le. 00
0, ts 15,s0 16,00
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I
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l-rJr V\, e Vr \r\a
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C$JER
Totai Living Eover
Litter
Fareground
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3C.Ctt e5,CC g9.gg
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7i], gg 75, CC 67,76
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Forbs
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IC-OP HINE
Trail Canyon
Reclaiapd Pard Drainage flrea

{Freviouslv "Slooes")
Exlosure:
Slope:
Sanole Sater l5 Sest 1933 l.C0 ?.(N) 3.0(t {.00 6. t{, 7.(N) 8. C0 3, ffi i(r. ccI 5.00

TREES & SIfiU8s
r f;rteinisia tridentata

I Chrysothamnusneuseosus

I

I FERB5
Pensteamn oal;ieri

r Artenisia dracunculus
I .(c,cnia Scc,oarra
r uanoursorge illnor

ileli lgtuE officinalis

I

I

0.00
0.00

0. c0
5.00

3. C0
e.00

0. c0
3.0c

E /rar

15,00
0.00

10.00

0.00
0,00
0.0(l

0. tlo

5,00
0, c0
0.00
0,00
tl.00

0,00 0, ffii
0,00 0,00

e5.00 l0.6tl
0,00 0.c0
0. {t0 (r.00
0.00 0,c0

0. c0
5,00

3.00 5.0(r
5,00 0,00
0.00 e0,00
4,00 0,00
(r.00 5.00

0. ctl c. ff,
lC,00 10.00

5. fii
0.00
5.00
0,00
5.00

0. fft
0.00
0, ff,
0,00

0.00 c.00
(t.00 0,00
5.00 (t. t{t
9.00 5.0c
5,00 10,(il
0,00 0,00

0.00
0,00
0.00
0.m
0.6{,

0, (r(l
0.00
0,00

35,00
0.00
0,00

0,00
0.00
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0.0c

0,00 c.&tf
c,00 0.00
r3, ffl 0.00
0,0s 0,00
0,00 5.00

I
I
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Fgrooyron cristatum
ffgrooyron spicatiim
Agrooyron dasystacnyun
Elynus salinus
Elyrus cinereus

0.00
0,00
5.00

95,00
0.00
0.00

0.00
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5.00
5.00
0,0s
0,00

0,00 0.00 0.t0
5.CC e5,00 0,0c
5. (i0 3.00 5. 00

95,00 10.00 e0.00
0.0tt 0.00 0. fti

13,00 0.00 5,c0

I
CCVER
Tc,ial Living Eover
Litter
Saregrrrund
Reck

45.C0 e5.{$
15.c0 15,C0
i5, fxr j-0.00
e3,0(] 30,00

{5.00 43. CC 35. C0 95. 00 45.0C EE, (r0 5tt. ffJ 35, ($

E8.00 5,0c !5,0c iE,00 15.00 i0,00 10,00 15,00

15.(10 e{).fi) ?0.a$ g,(rtr 30'(t0 I(,1.00 I5.i$ 35.00

15,00 30.00 30.00 35,00 1CI,00 e5,00 g€,00 15.00

I
I
I

x c0irPcslTiglrl
$Trubs
Farbs
Erasses

44. 44 40. 00 11. I I 11. 11 14. gg 40. C{, '&.'C?, 9,A1 e0. ffi 0' tfil

0,00 e0,00 ge.ee 66,6? 4g.95 0,00 0,00 0.00 0.00 14.93

55,55 40,00 66.67 '&,.?? +9. 96 60. 00 n.7g St.gl B0' 00 B5' 7l
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c0-0p ilIlrE
Residential Exclusion Area
FJ Reclaired f,rea
Exoosure: S
Slope: 7 deg.
Sanole Date: 3? July 1993 1.00 3. (0 7.(N)5.m5.004.00e. ffii 8.(N) 9.00 10.00
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TREES T SIjRIIF
Strysothannus nauseosus
Rosa noodsii
6r.rt i errezia sarothrae
Pinus oonderosa

FI}RBS
Donvolvulus arvensis
fister foliaceus
flstragalus cicer
I{ei i lotus officinai is
Erigeron sp.
Fledicago sativa

ERRSSES
Elynrus selinus
Elynus hispidus
Dactylis qlomerata
Brosrus carinatus

0.00
5,m
0,00
0.m

0.00
0.00
0.00
0.00

0.00 0.00
0.00 0.m
0. (S 10,fil
5.00 5.m
0.00 (t.00
0,00 0.00

0, (0 0.00
0.00 0.00
0.00 10.00
0.00 0.00

0.00
0,00
0.00
0.00

0.00
0.m
5.00
5,00
0.00
0,00

0. ff,
0,00
0.00
0,00

A.W)
0,00
0, ff,
0,00
0.00
0.00

5. frl
0.00
0.00
0.00

0.00
0,00
0.00
0,00

0,00 0.00
0.00 0.00
0.00 0.(s
5.S 0,00

0.00
0,00
0.00
5.00
0,(,s
0.00

0.00
0.00
0.00
0,00
0.00
0.00

0.00 0.00 0,40 0.ff)
0.00 lo,m 0.00 0.00
O.ffi 0.00 E5.00 e5. ff,
0.00 5,00 0.00 0,00
0.00 0.00 0.00 0.(s
0.00 0.CI0 0.00 5,00

0.00 0,00 0.00 5.00
90.00 10.00 l0.m 5.00
5,00 0.00 0.(,s 0.(0
0,00 0,00 5.00 e0.00

0.00 O.ffi 0.00 0,00 0.00 0.00
lo.m t0,00 30.00 15,00 ls.m 5.00
0.00 0,00 0,fr, 0.00 0.00 0.00

10,00 30.00 0,00 5,00 0.00 0.00

I
t

CWER
Total Living Eover
Litter
Sareground
Roclr

35.00 90.00
35.00 5.00
e5.00 45.($
s,co 30.00

30, ffi fi.O(l
40,00 s.00
10.00 40.fr1
e0.00 90,0CI

3(t.00 40.00
40,00 40.00
95.00 15. fft
3.00 5,00

s.(0 35.00
35,00 e5,00
e(t.ffi 30.00
10.00 10,00

45.00 35. (m
15,0s 10.00
95. ff, 90. ffi
15,00 35.00

I
r ccrlHlsITIB\t
Srrubs
Fsrbs
Gragses

0.00 i€,00
98,57 A5,00
71.43 50.ffl

0.00 0,00
50.00 14.gg
50.ff 95.71

s1.33 0.00
0.m 0.00

65,67 100.00

14.19 0.00
0.00 4e,86

85.?l 57.14

l l .  11 0.00
5F,56 85.?1
33.33 l4,E
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11.00 1g.00 13.00 t{.00 15.C0 16.fi, 1?.m lg.0$ 19,00 e0.00

0.00
0,00
0.00
0.00

(t.00 0.0C
0.c0 0.00
0,00 0.00
0.m 0.00

0.00
E arat

0,00

0. (s
0,00
0.0(l
0,00

0.00
0,00
5.00
0.00

T
t
I
I
I
I
t
I
t
I
I
I

0.00
0,00
0,0(}
0.00

0,00 0,00
0,00 0.00

30,c0 10.00
0,00 5,00
0.00 0.00
0.00 0.00

0,00
0.00
0.00

10,00
0.00
0,00

0.0c
0.00
0.00
0,00
0.00
0.00

0.00
0.00
0.00
0,00
0.00
0.00

0.t$
0.00
0.00
0,00
0.00
0,m

10,00 0.00
0.00
c. (s
0.00

5.00
0,00
0. c0
0,00
0.00
0.00

(t.00 0.00
0.00 0,00
0.00 0. c0
0,00 0.00

0.00
0.00
c.00
0,00
0,00
0.00

0,00 0.00
0.00 0.00
0.00 0,00
0.00 0,00
0,00 5.00
0,00 0,00

0,00 0.00 0.00
90,00 e0,00 5.00
0. ffi 0,00 10. wl
0.00 0.00 10.00

0.00 0,00 0.00 0.00
15,00 5.00 95,00 40,00
5.00 10. ffi (t.0(t 0.00
5.00 10.00 10,00 0,{0

37.5$ 0. ff) 0. ($

0,00 16,67 0,0C
6e.5(l 93.33 100.00

0. 00 0. (s 0.00
35.00 e5,00 95.00
0.00 0.00 0.00

10.00 5,00 10.00

45.00 30,00 {0.00
40.00 35.00 30.c$
10.00 15.00 e5.00
3.00 e0.00 5.t{,

0.00 0.00 0.00 0.00
o.ffi 0.00 0.00 1e.50

100. (n lffi.00 100. cCI 87.50

50,00 40,00 35.00 40.00 30.00 3E.00 +0'00
25.00 E5. fft 35.00 40.00 35. ff +0. fii 3tr.00
e0.00 30.00 13.0$ 15,0c 35.00 e0.00 g0'00

5. c0 5.00 15.00 5. ir0 l(t. 00 3.00 10. fit

o.cc 19.50 0.c0
60,c0 37,50 99.57
{0.c0 50.00 ?1.43
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CC-BP ilIiE
Residential Exclusion Area
PJ Reclaioed Area
Exposure: 5
Slope: 7 deg.
Sauple Date: 3? July lSl3
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0.75
a;,?3
1 ,00
0, e5

0, g5
0. l0
5. ?5
e.00
0.35
0.15

g,3g
1.09
e.5$
l.0g

{ ,00

5,o0

15.,tso
l f 'oo

0. ag 1.09 5'a)
17. eS i,0. (E loo .oo
L 50 3. g0 a0,cx)
b,50 7.60 Ss.ot:

TREES } SiIRIJBS
Chrysothannus niluseosos
Rosa modsii
Eutierrezia sarothrae
Pinus oonderosa

FBR85
Convolvulus arvensis
Aster foliaceus
fistragalus ciccF
Ffel i lotus off icinal is
Erigeron sB.
iledicago sativa

ERRSSES
Elynus salinus
Elynus hisoidus
Daetylis glonerata
Bromus carinatus

1,09 5,  6 0
e. l8 S'crd
9.55 30,0r!
?.W. }s,(nj
1.09 .too
t . oq  , oa

36,e8 6,50
99.95 l l .5+
9e,50 8.73
19.00 g.7e

cu\tER
Total Living Cover
Litter
Baregrourd
Rock

I  6,69 l t .Eg
I gE.g6 g+.7e

70,41 e4.?6

I C0HptFiTI0ll
Shrubs
ForbE
6rasseE
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1OO1 ANNTJAI IMPOTINDMENT CF'RTIF'ICATION REPORT

I, or persons under my supervision have conducted adequate inspections of the
maintenance of the structure in accordance with the approved ptan and have noted the
following during observations made at this time.

Name of Permittee:
Permit No.:
Mine Name:

Water Impoundment ldentification:
Inspection Date:

ITEM

(1) Appearance;

Co-Op Mining Company
ACT/01st025
Bear Canyon Mine

Sediment Pond "A"
t2-18-93

REMARKS

No appearance of instability, sructural
weakness or other hazatdous condition was
noted.

Slopes appear stable. Outer slopes are
vegetated.

No erosion evident.

Construction and maintenance are in
accordance with the approved plan.
Quarterly inspections have been made and
reports submitted to the Division in
accordance with the approved plan.

a)

(3)

(4)

Slope Stabitity:

Erosion:

Construction and Maintenance

E-2
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1OO1 ANNTJAL TMPOTINDMENT CERTIFICATION REPORT

(3)

(4)

I
I
I
I
I
I
I

t
I
I
t

I
I
I
I
I

I, or persons under my supervision have conducted adequate inspections of the
maintenance of the structure in accordance with the approved plan and have noted the
following during observations made at this time.

Name of Permittee:
Permit No.:
Mine Name:

Water Impoundment ldentification:
Inspection Date:

ITEM

(1) Appearance;

(2) Slope Stability:

Erosion:

Construction and Maintenance

Co-Op Mining Company
ACT/015t025
Bear Canyon Mine

Sediment Pond "B"
L2-Lg-93'

REMARKS

No appearance of instability, sructural
weakness or othet hazardous condition was
noted.

Slopes appear stable. Outer slopes are
vegetated.

No erosion evident.

Construction and maintenance are in
accordance with the approved plan.
Quarterly inspections have been made and
reports submitted to the Division in
accordance with the approved plan.

E4
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Page 2 of 2

1q93 ANNUAL TMPOUNDMENT CERTIF'ICATIoN RBpoRT cont.

Present Water Depth;

Present Sediment Level ;

Sediment Cleanout Level;

Existing Storage Capacity;

Required Storage Capacity
by Approved Plan;

Comments:

IJ.P.D.E. S. Requirements;
UTG040006, Utah General Permit
for Coal Mining. Discharge Point
002.

0.1 feet t

7062.2 ft

7062.9 ft (60 percent cleanout level)

0.39 acre-feet

0.185 acre-feet

Pond frozen.

Discharge monitoring is conducted monthly
and reports are submitted to the Division
and Utah Department of health as required
in the approved plan. No discharge was
noted in 1993.

Pond capacity is adequate based on
sediment level and "As-built measurements.
Sediment cleanout is recommended within
the next six months.I

I
I
I
I
I
I
I

(7) Recommendations/Comments

Based on this field inspection of Sediment Pond "8", I do hearby certify that the above
information is a true and accurate representation of the pond at this time.

No. ?900

-ffiL*
E-5
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1903 ANNUAL IMPOTINDMENT CERTIFICATION REPORT

In or persons under my supervision have conducted adequate inspections of the
maintenance of the structure in accordance with the approved plan and have noted the
following during observations made at this time.

Name of Permittee:
Permit No.3
Mine Name:

Water Impoundment ldentification:
Inspection Date:

ITEM

(1) Appearance;

a) Slope Stability:

Erosion:

Construction and Maintenance

Co-Op Mining Company
ACT/015t025
Bear Canyon Mine

Sediment Pond "C"
L2-18-93'

REMARKS

No appearance of instability, sructural
weakness or other hazardous condition was
noted.

Slopes appear stable. Outer slopes are
vegetated.

No erosion evident.

Construction and maintenance are in
accordance with the approved plan.
Quarterly inspections have been made and
reports submitted to the Division in
accordance with the approved plan.

(3)

(4)

E-6



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t

Page 2 of 2

1oo1 ANNUAL TMP0UNDMENT cERTrFrcATroN RBPORT cont.

(s) Present Water Depth;

Present Sediment Level ;

Sediment Cleanout Level;

Existing Storage Capacity;

Required Storage Capacity
by Approved Plan;

Comments:

(6) LJ.P.D.E.S. Requirements;
UTG040006, Utah General Permit
for Coal Mining. Discharge point
002.

Dry

7026 ft

7030.3 ft (60 percent cleanout level)

0.36 acre-feet

0.195 acre-feet

Dry

Discharge monitoring is conducted monthly
and reports are submitted to the Division
and Utah Department of health as required
in the approved plan. No discharge was
noted in 1993.

Pond capacity is adequate based on
sediment level and "As-built measurements.
Sediment cleanout is recommended within
the next six months.

0 Recommendations/Comments

Based on this field inspection of Sediment Pond ffctf , I do hearby certify that the above
information is a true and accurate representation of the pond at this time.

No.7900
I(EfIYC.
MANGIIIvI

E-7
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I, or persons under my supervision have conducted adequate inspections of the
maintenance of the structure in accordance with the approved plan and have noted the
following during observations made at this time.

Narne of Permittee:
Permit No.:
Mine Name:

Water Impoundment ldentification:
Inspection Date:

ITEM

(1) Appearance;

@ Slope Stability:

(3) Erosion:

(4) Construction and Maintenance

Co-Op Mining Company
ACT/015t42t

Trail Canyon Mine

Trail Canyon Sediment Pond
t2-L8-93'

RBMARKS

No appearance of instability, sructural
weakness or other hazardous condition was
noted.

Slopes appear stable. Outer slopes are
vegetated.

No erosion evident.

Construction and maintenance are in
accordance with the approved plan.
Quarterly inspections have been made and
reports submitted to the Division in
accordance with the approved plan.

E-8
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1qo3 ANNUAL IMPoUNDMENT CERTIF'ICATION REpoRT cont.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(s) Present Water Depth;

Present Sediment Level ;

Sediment Cleanout Level;

Existing Storage Capacity;

Required Storage Capacity
by Approved Plan;

Comments:

LI.P.D.E.S. Requirements;
UTG040006, Utah General Permit
for Coal Mining. Discharge point
002.

Dry

%rft.tt-r. 6943.41-gr-

-9f..,L+telev 6944 JSfrAOpercent cleanout
level)

1.84 acre-feet

1.082 acre-feet

Based on boffom at 89.0 ft (elev. 6940.5)
Pond frozen. Runoff entering pond.

Discharge monitoring is conducted monthly
and reports are submitted to the Division
and Utah Deparfinent of health as required
in the approved plan. No discharge was
noted in 1993

Pond capacity is adequate based on
sediment level and approved sediment pond
map Plate 7-2.

(6)

(7) Recommendations/Comments

Based on this field inspection of the Trail Canyon Sediment Pond, I do hearby certify that
the above information is a true and accurate representation of the pond at this time.

No. ?900
KIilffYC.
E{ANGT]M

/ /
3/ra/ro
I 6ate
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STATE OF UTAH
DEPARTMENT OF COMMERCE
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